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Sir IS AAc NEWTON's 
THEORY 
5 


L1cnT and CoLous, Sec. 
CC 
ENTERTAINMENT I. 
he Introduction. A general Idea of Na- 
tural Philoſophy. An Expoſition of 
the moſt famous Hypotheſes on the Na- 
ture 7 Light and Colours. 5 


LEA SURE is the general Mo- 
3 tive of our Actions: We ſearch 
25 tit in the Cabinets of the Curious; 
at Conſorts of Muſick, at Plays, 
and publick Entertainments; it leads us 
to Aſſemblies of Gaiety and Politeneſs. Tis 
my Inducement too, to give an Account of 
a Party to the Country, in which I had the 
Honour to make one laſt Summer with the 
Vor. I. B „Me 


2 Sir Isaac NEW TOx' Theory 

Marchioneſs of ——. As I happened, 
during the whole Time of our Stay, to 
be very much at Leiſure, free from the 
Noiſe and Perplexity of Buſineſs, the 
Calmneſs of fo agreeable a Retreat pre- 
ſented me with a fair Opportunity of turn- 
Ing Author. 

All Authors are fond of appearing in 
Print, howſoever they labour to perſuade 
us to the contrary in their long-winded Pre- 
faces; and, for my Share, I confeſs, the 
flattering Inſinuations of the ſame natural 
Defire encourage me to publiſh my Narra- 
tive: A Story meerly philoſophical, made 
up entirely of ſome Converſations which I 
had with that charming Lady, upon the 
Subject of Lzght and Colours. 

I am well aware, that Men of Gallantry 
will blame me for having' made no better 
Uſe of my Time in a Lady's Company ; 
nay, tis what I have already reproached my- 
ſelf withal ; but I was obliged to conform 
to her Taſte: And, in reality, conſidering 
the Influence fo fine a Woman has over our 
Inclinations, I ſhould not deſerve Cenſure, 
though I had even carried my Obedience fo 
Warrcead over to her 
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of LIT and Colours, 3 
Guicciardini*s* tedious Hiſtory of the Wars 
of Piſa. 

I own this Complaiſance was a great Con- 
ſtraint, and I therefore took the Liberty to 
diſpenſe with it, as often as Light and Co- 
lours would give me Leave. For how was 
it poſſible to attend to ſuch a Subject, while 
the Marchioneſs diſplay'd Charms, capable 
of inſpiring Thoughts and Diſcourſe little 
relative to Philoſophy ? We had, beſides, 
the Advantage of the faireſt Weather ima- 
ginable, an unclouded Sky, and a Retire- 
ment but too much calculated to feed that 
bewitching Diſorder, which Beauty every 
where creates. 

The delicious Peninſula of Sirmione (Birth- 
place of the gay Catullus) and thoſe Moun- 
tains, whoſe Echoes uſed to repeat the ele- 


gant Lines of Fracaſtorius f (two remark-. 
able 


* A very tedious /talian Hiſtorian, It was a Say- 
ing of Dr. Donne's, that if Maſes had wrote like Guic- | 
ciardini, the whole World would not have been big 
enough to contain the Hiſtory of it's own Creation. 

Þ+ Jerom Fracaſtorius was born of a noble Family 
at Verona in 1taly, about the Year 1483. He ſtudied 
Phyfick till a few Years before his Death, when he 
devoted himſelf entirely to the Study of polite Learn- 
ing, Mathematicks, Aſtronomy and Coſmography. 
He died of an Apoplexy in 1553, and was interred 
in the Church of St. Euphemia at Verona, where in 
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4 Sir Isa ac NewToN's Theory 

able Points, if I may uſe the Expreſſion, in 
poetical Geography) formed the diſtant Pro- 
ſpect of our Palace, which ftood on a plea- 
fant Aſcent; The clear Waters of the Lake 
Benaco,* whole vaſt Extent and roaring 
Waves emulate the Ocean, waſhed the Foot 
of our Hill. The Perfume of Orange and 
Lemon-trees on it's Banks, the refreſhing 
Coolneſs of the Arbours, the gentle Mur- 
mur of Fountains, the moving Scene of 
proud Veſſels failing to and fro upon the cry- 
ſtal Lake, all theſe and a thouſand other de- 
lightful Circumſtances, would alternately 
have engaged all my Admiration, af it had 
been poſſible for any Object to withdraw my 
Thoughts from the lovely Goddeſs of the 
Retreat. 

In her, the moſt fprightly Wit and fu. 
lime Imagination is tempered by the greateſt 
Delicacy, and a ſurpriſing Strength of Judg- 
ment. Superior to the reſt of her Sex, with- 


15 59 he had a Statue erected to him by Order of that 
City. His poetical Works are much admired, the 
Principal of whiclt are his Syphilis; Foſeph, an epic 
Poem, in two Books, but left unfiniſhed at his Death; 
and his Alcon, ſeu de Curd Canum Venaticorum. 

* A Lake in the Territories of Venice, now called 
.Lagodi Garda, 
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of LioRHT and Col ous. 9 
out being ſolicitous to appear ſo, ſhe can, 
when Converſation takes that Turn, chat of 
Jewels, Lace and Faſhions; and can alſo, 
when Occaſion offers, propoſe the moſt ab» 
ſtrated Queſtions, and ſupport the moſt 
grave and ſolid Converſations. She ſpeaks 
without Study or Affectation; but you 
are won by the Sweetneſs and Eaſe of her 
Manner, and ſtruck with that Life and Fire 
which ſhines in all ſhe ſays. In ſhort, though 
her Beauty engages many to ſolicit her Huſ- 
band's Friendſhip, her Virtue guards her a- 
gainſt being particular to any one of them. 
She has indeed collected in herſelf all the 
valuable Qualities, which we ſo ſeldom ſee 
joined together, except in the feigned Cha-\ 
rafters of Authors, who give a Looſe to 
their Fancy: And hence it is, perhaps, that 
we are more apt to make our Addreſſes to 
Ladies on Account of their perſonal At- 
trations, than to pay the due Applauſe to 


their intrinſick Merit. 


As ſoon as we were left alone, and the 
Hurry of Viſits and Cards, at once the Re- 
lief and Plague of Society, was over, we 
dedicated Part of the Day to reading the 
beſt Books, as well modern as ancient, 
„ ·»o eva 


* 
* 
* 


Written by the famous Nicholas Machiavel. 


6 Sir IsAAC NewrToN's Theory 
contrary to the Opinion of that Monarch * 
who preferred old Books like old Friends. 
Poetry was our principal Entertainment ; the 
rather, becauſe all the Genealogiſts of the 
Arts agree, that the Country was the Place 
of her Nativity; but yet not ſo entirely for 
this Reaſon, as to exclude the Epic, Satire, 
Tragedy and Comedy, becauſe they are pe- 
culiar to the City. | 

Our Converſations were heighten'd by a 
Spirit and Freedom of Criticiſm void of Pe- 
dantry. We obſerved the ſtricteſt Impar- 
tiality in our Remarks upon all Authors, 
whether Lalian or French, ancient or mo- 
dern; we admired the regular Conduct and 
Sublimity of the AEneid ; the Perſpicuity and 
Variety of the Orlando Furioſo; the finiſhed 
Deſign of the Feruſalem ;, that Air of Truth, 
thoſe philoſophical Alluſions, and beautiful 
Paſſages, which occur throughout the Hen- 
riad; the inventive Genius diſplay'd in the 
Mandragora t; the Humour in the Miſan- 


 * A/phonſus, the 10th King of Arragon, ſirnamed 
the Viſe, who uſed to ſay, he defired little more than 


four old Things, wiz. old Wood to burn, old Wine 


to drink, oid Books to read, and old Friends to live 
with, He began his Reign in 1252, and died in 
284. - | 

+ Mandragora, or Mandragola, an Italian Comedy, 


thrope ; 
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thrope; Sannazarius's* Softneſs, and the hap- 
py Negligence of Chapelle. 

We took Care that neither Illuſion nor 
Prejudice ſhould biaſs our Judgment: We 
were not ſuch Zealots for Antiquity, as to 
fancy Harmony in a Poem, meerly becauſe 
it was old; nor yet ſo national, as to paſs 
by the noble or delicate Thoughts of an 
Author, only becauſe he was of a different 
Country. I threw in, from Time to Time, 
little Digreſſions to vary the Converſation, 
which the Marchioneſs ſeemed to reliſh as 
much as any Compliments I could have made 
her upon her Charms. 0 

On my mentioning to her, in one of theſe 


Digreſſions, the Beauty and Energy of 


* Afius Sincerus Sannazarius was born at Naples 
of a noble Family in 1488. He was Secretary to 
Ferdinand King of Naples, who honoured him with a 
great Share of his Confidence and Eſteem. He was 
eminent for his Talian and Latin Verſes; he ſpent 20 
Years in correcting and poliſhing his Poem De Portu 
Firginis ; but his Piſcatory Eclogues in Latin, which 


Re wrote when he was young, were preferred to all his 


ther poetical Writings. He was rewarded by the 
Venetians, with a Preſent of 600 Crowns for his cele- 
brated Epigram, 

Viderat Hadriacis Venetam, &c. 

He died in 1530 of Grief, becauſe the Prince of 
Orange, who was General of the Imperial Army, had 
demoliſhed a Tower belonging to his Country-houſe, 
He lies interred near Virgil's Tomb. 
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8 Sir Isa ac NZwTow' Theory 
Engliſh Poetry, ſhe expreſſed a great Deſire 
to be made acquainted with it; not doubt - 
ing, ſhe ſaid, that that illuſtrious. People 
were as much the Favourites of e, as 
the Votaries of Minerva. 

As it was my Study to gratify in every 
thing the Curioſity of this worthy Lady, 
from whom I received every Day new Ci- 
vilities, it was no ſmall Trouble to me, that 
I was able to give her but an imperfect No- 
tion of Dryden's univerſal Genius and har- 
monious Numbers; of Wallet's agreeable 
Softneſs; of Prior's eaſy and Various Stile; 
of the lively and keen Wit of Rothefter and 
Dorſet; of the correct Majeſty of Addiſon ; 
of Shakeſpear's daring Flights; and of that 
gigantick Sublime, wherewith the great Mil- 
zen ennobled his Works. 

To talk of the Merit of a Poet, is hke 

endeavouring to deſcribe the Beauty of a 
Face; to be a competent Judge, you muſt 
examine each with your own Eyes. If you 
quote here and there a Line of an Author, 
even in the original Language, *tis as if you 
ſhewed ſeparately, a Noſe, a Mouth, a 
Cheek, or a Complexion : No; we ought 
to ſee the Whole together, and obſerve the 
Out. __ the n the Proportions, | 
4 and 


f Lr and Colours. | 9 
and the Symmetry, whence reſults that com- 
plete Charm, which ſinks into the Heart, 
and which no Tongue is able to expreſs. 

However it gave me ſome Conſolation, 
that amongſt the Papers which I had brought 
with me into the Country, there luckily 
happened to be Mr. Pope's Ode to Muſick 
on St. Cecilia's Day. This great Poet's Name 


is no where unknown, except among thoſe 


who are likewiſe ignorant, that there is any 
ſuch thing as Poetry in the Engliſh Language. 
I took this Ode along with me next 
Morning into the Arbour appointed for our 
poetical | Conferences, our little Parnaſſus, 
where we reviewed the Poets of all Nations. 
Here, having in my Heart aſked Pardon of 


the Engliſh Muſes, I began to read Mr. 


Pope's Work, and tranſlated it to the beſt 
of my Power. The Marchioneſs liſten'd to 


me with an Attention, that the Fair do not 


always think themſelves obliged to pay; but 
ſhe could not forbear interrupting me, when 


I came to this Part 


While i in more  lengthen't Notes and 
ſlow 


The deep, majeſtick, ſolemn at ibn | 
B 5 Hark 


10 Sir IsAAc NEw TON“ Theory 
Hark! the Numbers ſoft and clear 
Gently ſteal upon the Ear; 
Now louder, 2 yet louder riſe, 
And fill, with ſpreading Sounds, the 
Skies; Ss 
Exulting in Triumph, now ſwell the bold 
Notes, 
In broken Air, trembling, the wild Mu- 
ſick floats, 
Till by Degrees, remote and ſmall, 
The Strains decay, 
And melt away, 
In a dying, dying Fall. 


She was loſt in Admiration of this Choice 
of Epithets, which ſo perfectly deſcribed the 
Inſtrument, that ſhe was almoſt perſuaded 
ſhe heard it play. I cannot pretend to fay, 
continued ſhe, whether you be affected by 
theſe Lines in the fame Manner that I am , 
but J verily believe you are, and I judge ſo, 
by a certain Senſation of Pleaſure, which 
your Countenance betrays unknown to you. 

Madam, you have a Faculty, replied I, 
of penetrating into the moſt minute and ſe- 
cret Movements of my Heart, except thoſe 
you yourſelf influence, and how can they 
deceive you? Tour Taſte too is no leſs ex- 
quiſite 
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of Licur and Col ounx s. 11 
quifite than your Penetration; there is a 
wonderful Delicacy in your Apprehenſion of 
thoſe ſpeaking Images, which Poetry ſo much 
delights in: Theſe Sorts of Epithets are 
Touches of the Pencil that give Life to a 
Picture, of which the white Hand, the open 
Forehead, and the languiſhing Eye, are but 
Sketches. 

Theſe are the Maſter-ſtrokes, no doubt, 
ſaid the Marchioneſs ; but pray what am 1 
to underſtand by the Seven-fold Light an 
Expreſſion which J lately met with, in a 
Song, addreſſed to the philoſophick * Lady 
of Bologna ? Is it not a Kind of Hierogly- 
phick ? *Tis at leaſt to me, and to many 
others whom I have, in vain, deſired to ex- 
pla in it. You mean, Madam, theſe Lines--- 


That Seven-fold Light, that golden 
Ray, 
Shot forth from the bright Orb of 
Day, | 
In whoſe direct tranſparent Line, 
United, all the Colours ſhine ; 


Laura Maria Katherina Barfs, a learned Lady in 
Ttaly, who, in 1732, at 19 Years old, held a philoſo- 
phical Diſputation at Bologna, upon which ſhe was ad- 
mitted to the Degree of Doctor in that Univerſity. 
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12 Sir Isa Ac NRWTrox 's Theory 
- Whoſe * as mod the Univerſe it 
burns, 
All Objects ſhews, and w_ it ſhews, 
_ adorns, 


If you underſtood the whole Force of that 
Expreſſion, you might ſee in it a Kind of 
Newtonian Painting, perhaps, indeed, too phi- 
loſophical for Poetry, but at the ſame time 
full of Truth, and without the leaſt Hiero- 
glyphick Obſcurity. 

What! cry'd the Marchioneſs with Sur- 
priſe, it ſeems you are acquainted with this 
Paſſage | Is this alſo written by an Engliſb 
Poet ? 

I was in Hopes, Madam, that theſe 
Verſes, written by an Italian, who has the 
Honour to converſe with you every Day, 
and muſt conſequently have an infinite E- 
ſteem for you, might have met with, at leaſt, 
as favourable a Reception, as the Lines of a 
Stranger, who has the Misfortune to be Na- 
tive of a Country ſo diſtant from you. 
Ohl! now k underſtand you, return'd ſhe, 
and if it be true, that no-body can ſo well 
explain the Meaning of an Author, as the 
Author himſelf, you are, I find, the pro- 
pureſt Perſon to give me a Comment bo 


of I1cuT and Colou As. 13 
this Piece. Come along then, good Mr. 


Author, deliver me from the Perplexity 
into whieh your Seven. fold Light and Net- 
tonian Painting (as you call it) have thrown 
me. What cramp Words are here | enough 
to make one believe, that in praiſing one 
Lady, you-were determined no other of the 
Sex ſhould underſtand you. 

A reſpe&ful Attention and ſincere Regard 
for you, Madam, are doubtleſs the Marks 
by which you found me out, and by them 
you may always know me. But finding 
at laſt that ſhe would not be at Reft, unleſs 
I explained to her Newton's Opticks, towards 


which ſhe had never made the leaſt Eſſay, 


and judging what time this would take up, 


and that it could not be done in a few 


Words; were it not better, continued I, to, 


ſtop ſhort here, and follow the Rules of the 


Stage, where the Play is at an End as ſoon. 
as the Perſonages have diſcoyered one ano- 
ther? And befides, Why do we quit Mr. 
Pope ? Believe me, Madam, you will be 
more delighted by the bare reading of his 
Poem, than by the moſt judicious N 
tion of mine. 

No, no, ſaid ſhe haſtily, that we may 


en but for to Day, let us, if you 
pleaſe, 


——— w__ 
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pleaſe, go in direct Oppoſition to the dra- 
matick Rules, and keep the Characters a 
little longer upon the Scene, but ſtill with 
an Eye to the Cataſtrophe, or in other 
Words to my Information, 

At length ſhe prevailed upon me, to at- 
tempt giving her ſome Notion of that 
Theory to which J had alluded in my Verſes; 
and (as I ſuſpected that for this one time of 
her Life, ſne might have fallen into the 
Humour of a Number of Ladies, who pique 
themſelves upon ſaymg, that they thorough- 
ly underſtand Matters, of whoſe very Ele- 
ments they have not the leaſt Idea) I be- 
gan in a moſt Laconick Way to tell her, that, 
by Means of Newton's Diſcoveries, and pur- 
ſuant to natural Truth, we are taught, That 
every Ray of Light is compoſed of a Mul- 
titude of ſmaller Rays, whereof ſome are 
Red, ſome are Orange-colour'd, ſome 7low, 
| ſome Green, others Azure, others Indigo, 
and others again Violet. That from theſe 
ſeven Colours, blended together (as they 
really are in a Ray darted from the Sun) 
there ariſes one white, or rather yellowiſh 
Colour, which is the Colour of Light. That 
if this direct Ray be refracted by a certain 

Piece of Cryſtal, called a Priſm, then alt 
| the 


CS 
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the ſmaller Rays, of which it is compoſed, 
being of different Colours, and conſequent- 
ly of different Degrees of Refrangibility— | 
Hold, hold, dear Sir, ſaid the Marchioneſs, 
diſappointing me; why this is a Comment 
with a Witneſs ! This requires Explanation 
more than the Text it ſhould illuſtrate. No 
doubt 'tis owing to my Want of Compre- 
henſion; but I muſt own, this whole Bu. 
ſineſs of Refraction and Rays diverſly re- 
frangible quite amazes me, and confounds 
all the Ideas I had begun to form. To me 
tis all impenetrable Darkneſs; give me ſome 
Light, I beſeech you, and contrive, if poſ- 
ſible, that I may have leſs Cauſe to com- 
plain either of your Obſcurity, or my Dulneſs. 

Lord! Madam, you will not be ſatisfied, 
anſwered I, unleſs I make you a Comment 
as long as that of the Malmantile, a Piece 
which ſeems to be written, as I obſerved to 
you the other Day, in the true Spirit and 
Humour of Mathanaſuus * himſelf, that 
Moliere of the Scholiaſts. 


* Monſieur de St.  Hhacinthe, under the fiitious 


Name of Dr. Mathanaſius, publiſhed a Piece intitled, . 


Chef d' Oeuvre d'un Inconru avec des Remarques, in 
order to ridicule the Impertinence of ſome Critics and 
Commentators. The Malmantile is an Valian Piece 
wrote after the Manner of this Author. 
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16 SirIsaac NewrToN's Theory 
At leaſt, replied ſhe, Newton is like to 
make a better Figure in your Explanation, 


than Micheli does in that Comment, where 


his Diſcoveries are of no Manner of Service 
towards the Illuſtration of the Poem 
But, however that be, you ſeem to ſpeak 
with ſuch an Air of Certainty, and fo ſeri- 
ouſly join together Newton's Diſcoveries 


and the Truths of Nature, that I am im- 


patient to become a New!/onian too. 

Ah! Madam, you have now hit upon 
the true Way of propagating Sir 1/aac's 
Theory, and bringing it into Faſhion. Pem- 
berton, Graveſand, Dunch, and the reſt of 
the Advocates for this new Doctrine, may 
fafely entruſt to you it's Intereſts and Repu- 
tation, But, once again, what will Mr. 


Pope ſay (ſhewing her the Book, which I 


held ſtill in my Hand) if you leave him thus, 


in the Beginning of ſuch a fine Ode, for a 


fudden Faney, which you have taken, I 


know not why, to Light and Colours? 


Oh! Sir, he need not be jealous, returned 
ſhe : Nothing ſhould interrupt the Pleaſure 


I take in hearing him, but my Attention to 


an illuſtrious Philoſopher, a Netoton, whoſe 


Honour, as his Countryman's, he ought ra- 
ther to take a Pride in promoting. 


True 
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True — But, Madam, rejoin'd-I laugh- - 
ing, you forget that Poets are a Race of Ment 
who fancy themſelves ſacred, and no ſooner 
does the Divine Enthufiaſm ferze them, than 
all Conſiderations of Country, nay of Fa- 
mily, are laid aſide. A Poet, Madam, looks 
upon himſelf as a Character ſuperior to any 
Philoſopher, let his Merit in Diſcoveries be 
ever ſo great; ay, though he had found 
out what the Union between Soul and Body 
conſiſts in Well, well, purſued ſhe, no 
Matter for their private Opinions; but, 1 
am ſure, there appears none of this Arro- 
gance in their Writings, 

It was to no Purpoſe that I pleaded my 
Incapacity, and offered all the little Excuſes 
which are uſually made on the like Occaſions: 
The Marchioneſs inſiſted on ſeeing my New- 
tonian Picture, as ſhe called it. I beg'd ſhe 
would at leaſt have Patience till the Even- 
ing, alledging, that for ſome Years paſt the 
Night had been peculiarly ſet apart for 
learned Speculations, and quoting a parallel 
Caſe of a fair Lady, who took her Leſſons 
from the moſt polite Philoſopher that France 


ever produced, in an Eglantine Bower, many 
Hours after Sun-ſet, 


| Ihen 
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There was Reaſon for that, replied ſhe 
but 1 believe you will ſcarcely infer from 
thence, that the Night is ſo proper a Time 
for an Enquiry into the Nature of Zight and 
Colours, as the Day: And, added ſhe, with 
a ſort of Authority that ſweetened the 
Command, and made Obedience a Plea- 
ſure | | 


This Day, rebellious, nay this Hour 

Shall you confeſs my ſovereign Pow'r. 

Proceed —— The glorious Light yo 
Theme —— 

»Till the fond Echo of each Stream, 

Each Hill, each Grot of -this Retreat, 

The pleafing wondrous Sounds repeat. 


Thus was I abſolutely obliged to begin; 
but how to do it was the Difficulty : For, 
as the Marchioneſs was utterly unacquainted 
with natural Philoſophy, I found it neceſſa- 
ry to give her ſome general Idea of it, be- 
fore I proceeded to explain Nos Theory. 
At laſt, after having again in vain remind- 
ed her of Mr. Pope, and propoſed ſome 0- 
ther Subjects that required leſs Application, 
and might afford greater Amuſement, we 
returned into the Houſe to avoid the Sun's 

intenſe 
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intenſe Heat, where I reſumed the Diſcourſe 
in the following Manner. 


When once Society was ſo far eſtabliſhed, 
as not to need the Labour of all it's Mem- 
bers (and this I look upon as it's firſt Step 
towards Perfection) it is not improbable, 
that thoſe Men, whoſe Circumſtances could 
afford them Leiſure, either excited by a na- 
tural Deſire of Knowledge, or willing to a- 
void the Imputation of Lazineſs, began to 
turn their Enquiries upon ſuch Things as 
compoſe the Univerſe, their various Rela- 
tions, Differences, and Effects. 

Theſe ſpeculative People ſoon aſſumed 
the Title of Philoſophers: As Light is in 
itſelf the principal Ornament. and the Means 
whereby we enjoy the whole Scene of Na- 
ture, it became, in all Likelihood, one of 
the firſt Objects of their Speculation ; and 
in their Obſervations upon the Nature of 
Light, the Colours alſo, with which it beau- 
tifies and diſtinguiſhes Objects, muſt necel- 

ſarily have occurred, 
Hence, I am apt to believe, that Opticr, 
or the Science of Light and Colours, is a 
Daughter of Leiſure, as well as all natural 
Philoſophy in general : Later, each of them 
in their Origin, than a kind of natural Re- 
| ligtons 
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ligion, or a ſocial Syſtem of Morals, and 
ſome Geometry, which were abſolutely ne- 
ceffary to Mankind almoſt from the Begin- 
ning; contemporary to Poetry in it's Dawns 
but earlier than Mezaphyfies, which required 
ſtill greater Leiſure and Contemplation. 

Il am glad to hear, faid the Marchioneſs, 
that Poetry and Natural Philoſophy have the 
fame Era: The Tranſition which you 
made, in Complaiſance to me, from one to 
the other, will, perhaps, appear the leſs ab- 
rupt —— Madam, replied. I, that Tranſi- 
tion which Philoſophers'made (from a ſlight 
Smattering in a few Things, to their under- 

taking ſo preſumptuouſly to explain all Na- 
ture, and forejudge her Effects) was infi- 
nitely more ſtrange and ſudden: This they 
called inventing of Syſtems; which is juſt 
as if a Fellow, upon the Strength of having 
one or twice ſpoken to an able Miniſter of 
State (about the Weather, it may be, or 
ſome ſuch indifferent Subject) ſhould fancy 
himſelf qualified to write his Character, and 
imagine he had penetriind his moſt profound 
Secrets. | 

They ſhould der have endeavoured, 
by frequent Obſervations and Experiments, 
to get acquainted with the Effects of Things, 
before 


Lena 
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before they attempted to form Syſtems about 
their Cauſes. They were to act, if poſlible, 
like thoſe two ancient Philoſophers, one of 
whom retired into the Country, to conſider, 
with more Tranquillity, the Nature of Bees; 
and the other ſpent threeſcore Years in a 
Courſe: of Obſervations upon them, that 

they might be able to write of the CP 
o that admirable Inſet. 

- But herein lies the Misfortune : Experi- 
ments and Obſervations require a great deal 
of Time, much Pains, and unwearied Ap- 
plication z (not but that ſome of the moſt _ 
uſeful and curious have been ſtruck out by 
meer Chance ;) or, on the other Side, Man- 
kind 1s generally in too great a Hurry to 
become knowing, or, at leaft, to appear ſo 
to the World. 

Beſides all this, the Revolutions of Em- 
pires, the Barbarity of Nations, their Occu- 
pations, Genius, and Characters, have not 
a little contributed to retard the Progreſs of 
Philoſophy in thoſe early Ages. 

She fixed her Abode for a long Time a- 
mongſt the Indians. The Prieſts tranſmit- 
ted her Precepts to their Succeſſors, with 
great Care and Exactneſs; nor were they 
more jealous to keep their Blood pure, than 
- | to 


22 Sir Is AAC NewrToON's Theory 
to preſerve their Tradition ſecret. After 
that ſhe lay concealed for many Centuries, 
under myſtical Hieroglyphicks, in the Tem- 
ples of Egypt. Thence ſhe paſſed over to 
the Porticos and Groves of Greece, where 
Allegery, Fable, and the Flowers of Rbe- 
torick ſo diſguiſed her, that her natural 
Beauty was quite loſt in an Heap of ſuper- 
fluous Embelliſhments. 
| Greece was not a Country where Philoſs- 
phy could long maintain her Ground : Ima- 
gination, the Characteriſtick of it's Inhabi- 
tants, oppoſed her Settlement. She was, 
at one Time, in Danger of being utterly 
expelled by a certain Man (remarkable for 
a grave pleaſantry, and irreſiſtible Perſua- 
ſion) whom the Oracle dignified with the 
Title of the Wiſeſt among Mortals. He held, 
that we ought not to buſy ourſelves with 
Things above us, and reduced our Curioſity 
and Enquiries to theKnowledge of ourſelves. 
He excluded from our Search all the other 
Myſteries of Nature; and inſtead of allow- 
ing us to pry into the grand Combinations 
of the Univerſe, limited us to Obſervations 
upon the little Chaos of human Extrava- 
gances; and reclaimed us from that Rap. 
ture, with which we are tranſported by the 
: Contem- 


Miſery. Herein, more cruel than Pandora, 
when ſhe ſhewed Mankind the fatal Con- 
tents of her Box, he did not point out the 
leaſt Gleam of Hope to eſcape. He was, 
notwithſtanding this, held in the higheſt 


Veneration as the Father of a new Kind of 


Philoſophy, called Meraliy; a Science, 
which though it has been the moſt copiouſly 


diſcuſſed of all, yet is ſtill in reality the leaſt 


underſtood, 

At length, by ſtow Advances, Philo/ophy 
arrived at Rome, much about the Time 
when Voluptuouſneſs, Effeminacy, and Cor- 
ruption firſt poured in from the Eaſt. Here 
ſne had but little Proſpect of prevailing upon 
a People, whom ſhe found more inured to 
the Toils of War, than inclined to culti- 
vate Arts and Sciences: A People who 
ſought no further Knowledge, than how to 
ſpread the Terror of their Arms, and the 
Reputation of their Clemency. 

The primitive Chriſtians received. great 
Aſſiſtance from her, in their Diſputes with 
the Pagans, whoſe Defeat was ſcarce at- 
chieved, when ſhe raiſed ſuch Diſſentions 
amongſt the very Men whom ſhe had ſo ſup- 

I ö 
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Contemplation of vaſt and remote Objects, 
to the melancholy Reflection upon our own - 
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ported in dethroning Jupiter, and overturn- 
ing Olympus, that the Veſſel of the Church 
had well nigh periſhed | at it's firſt ſalling 
out of Harbouu.. 

This Heat and Animoſity of jarring Opi- 
tions, this idle War of Words, was not yet 
compoſed, when that bloody War, which 
the Barbarians waged | againſt Rome and 
Learning, broke out in it's full Fury. That 
great Empire was overthrown, and Litera- 
ture, ſunk under Oppreſſion, remained bu- 
ried in profound Obſcurity ; *till at laft, 
| ſome Sparks of ancient Science were re- 
kindled in Arabia. 

Ariſtotle's Doctrine was then revived in 
the Eaſt, which the Monks found ſo con- 
ſiſtent with their Manner of Life, that they 
embraced it readily —— What Pains and 
Study does it not require to form a right 
Syſtem of Philoſophy ! How many great 
Geniuſes muſt concur ! This you may frame 
ſome Idea of, Madam, if you pleaſe to re- 
flect, what a prodigious Number of Artiſts 
muſt jointly labour, at one Piece only, of 
thoſe rich Stuffs, whereof you fine Ladies 
make your Apparel — But a Syſtem, in 
which-the Authority of Ariſtotle's Name was 
| admitted 
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admitted for Reaſon, could not diſturb the 


irch ſanctified Indolence of the Cloiſter. 
ling Though this Philoſopher“ had formerly 
been expelled Athens by the Prieſts, he met 
Opi- with a more favourable Reception amongſt 
yet our Clergy. His Fortune, however, was not 
hich without it's Reverſes. Sometimes he was 
and looked upon as the Propagator of pernici- 
That ous | Tenets, and at other Times conſi- 


dered 


Ariſtotle retired from Athens in order to avoid a 
laſt. Proceſs of Irreligion, which the Athenian Prieſts car- 
y ried on againſt him: Some aſſert that he was charged 


fre- with Impiety, on Account of a Hymn which he had 
made in Honour of his Friend Hermius, This Hymn 

D is ſtil] extant, but there is not the leaſt Impiety to be 

d in diſcovered in it; but his Accuſers urged that he had 
con- profaned Divine Songs, by proſtituting them to the 


Honour of a mortal Man. Ariſtorle retired privately to 
they Chalcis, where he pleaded his Cauſe, at a Diſtance, by 
and Writing, which was the ſafeſt Way he could take; 
N for his Accuſers were a Set of Men who would never 
right have let him been at Reſt. Some Authors report 
that this Philoſopher drowned himſelf in the Euripus, 
a narrow Sea near Eubæa, becauſe he could not find 
out the Reaſon of it's Ebbing and Flowing ſeven 
times in one Day. But the more received Opinion is, 
that his very great Application in the Study of this 
Phznomenon brought an Illneſs upon him, which oc- 
caſioned his Death. 

+ The Phyſics and * of Ariflotle were 
burnt by Order of a Council held at Paris in 1209, 
and the reading of them prohibited under Pain of 
Excommunication. This Prohibition was confirmed 
in 1215, but Ariftotle's Logic was allowed to be taught. 
This Prohibition was renewed in 1231, by Gregory 

TG © © „ e 


— INCINIINE 
we PRI 3 . 
— . , —x 


— 2 ! ˙ — . » ·ů * — 2 
— — — „ —_ 


— — 


mY 
Mea - Aldi x2 a aa to x, — . 


— 


— — 
> 


A. * * 2 — - 9 2 
th Ages coat * SY 


« — ' ̃ s ꝗARü‚ — — — m n 


— ——— Boe 


—_ 
TEIN Z — IVES 

. * — A HE "Qs. y 

— ——— — 3 

. _ —_ — —_— * — 


= FOG > TM a 7 3 * * 9 - hy ap ag ara. = 
enn 0 > wan SM U 
— » Eo wn HS: My * — ů — — tern & * * wt 
— - Wy 5 983 ES — „ - £4.45 „ 14 
2 Y W 2 4s — * * "= r 

— — — — « - — — — _ —— — — 5 — — ip L — 
— OTITIS > "ITO a ** I * ä + * a 
N . 

. . 1 $A Yn Tf 
p 


26 Sir Isaac NEwrToN's Theory 
dered as a Man fraught with Knowledge a» 


bove the Reach of human Underſtanding. 


Religion and Philoſophy, at that Period, had 
formed a ſtricter Alliance than ever, which 
muſt neceſſarily produce Confuſion in the 
one, and Ignorance in the other; becauſe 


the Spirit of Religion and Philoſophy is as 


different in their Characters as in their Ends. 
From thenceforward Philoſophy dwindled 
into a meer Chaos of inſignificant Queſtions; 
a Concatenation of unintelligible Defini- 
tions; a blind Rage of Diſputation ; and a 
more blind Devotion for Ariſtotle: He was 
called, by way of Excellence, The Philo/o- 
pher, or a Second Nature. There burſt in, 
like a Deluge, upon the Schools, an harſh, 
crabbed Jargon of ſenſeleſs, indefinite Terms, 
full of Obſcurity, and even hard to pro- 
nounce, which arrogantly aſſumed, for many 
Ages together, the pompous Name of Sci- 
ence. | 
And, as in China, that Man is eſteemed 
the beſt Scholar, who has the largeſt Cata- 


the VII, but with this Addition, that he only forbid 
the Reading 4ri/or/e's Works till they ſhould be cor- 
rected ; again, in 1261, they were prohibited: But in 
the Reformation of the Univerſity of Paris in 1366, 
this Philoſopher's Phyſics, as well as his other Works, 
were allowed to be read. | 
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logue of Words by Rote, and can ſeribble 
over the greateſt Variety of Characters; 
ſo, amongſt theſe Coxcombs, he became 
the higheſt in Repute for Learning, who, 
decked in the Pageantry of a Doctor's Robe, 
uſing certain Geſtures in certain Places, could 
ſputter out, with the moſt fluent Volubi- 
lity, this ænigmatical pedantick Gibberiſh, 
Whoever had been at the Pains to turn over 
their Common- place Book, might as eaſily 
have known before-hand what their An- 
ſwers and Diſtinctions would be, as one can 
tell what Paſſage of a Tune is to follow in 
the Scraping of a common Fidler; or what 
Rhymes are to come next in the Verſes of 
a Grubſtreet Poet. 

Such was the Cloak, with which this 


conceited Herd covered from the Eyes of 


the People that Ignorance, which very of- 
ten they could not hide from themſelves. 
The Pride of the Schools was ſupported by 


the Noiſe of empty Words, and the Ty- 


ranny of Names; for it was univerſally be- 
lieved that they really contended for Truth; 
whereas, poor bearded Infants! their whole 
Time was conſumed in bandying to and fro 
the Bubbles they had blown. 
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The Schools were ſo long poſſeſſed with 
this Veneration, this obſtinate Fondneſs for 
the Ancients, that Natural Philoſophy made 
but ſmall Progreſs till the laſt Century; a- 
bout which Time there ſtarted up ſome Men 
of Senſe, who were deſtined to be the Mar- 
tyrs of Reaſon. Particularly one Galileo“ 
of Tuſcany, who had the Courage not only 
to aſſert, but evidently to demonſtrate, that 
Profeſſors, who had fat threeſcore Years in 


the Doctor's Chair, had only been labouring 
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* Galileo was born at Florence in 1564. He was 
= into the Inquiſition for maintaining the diurnal 
otion of the Earth, and aſſerting the Sun and not 
the Earth to be the Center of the World. Theſe Pro- 
poſitions were condemned by the Inquiſition as falſe 
and heretical. He was not diſc till he had pro- 
miſed to renounce his Opinions, and not to defend them 
either by Word or Writing, or infinuate them into the 
Mind of any Perſon. Upon his publiſhing his Dia- 
logues upon the two chief Syſtems of the World, the 
_ Copernican and Ptolemaic, in 1632, he was again cited 
before the Holy Office. The ſame Year the Congrega- 
tion convened, and in his Preſence pronounced Sen- 
tence againſt him and his Book, committing him to 
the Priſon of the Holy Office during Pleatare, and 
commanding him, as a ſaving Penance, for threeYears 
to come and repeat once a Week, the /even Penitential 
P/alms, but reſerving to themſelves the Power of mo- 
derating, changing, and taking away altogether, or 
in Part, the above-mentioned Puniſhment and Pe- 
nance. He was diſcharged from his Confinement in 
1634, but the Impreſſion of his Dialogues of the 
Syſtem of the World was burnt at Rome. 
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all that while, by intenſe _— to grow 
gray in Ignorance. 

He paid dearly for his Raſhneſs. Who- 
ſoever, in ſuch dark Times, preſumed to 
take the Light of Reaſon for his Guide, did, 
in a Manner, reproach others for their A- 
buſe of it. For it was as much prohibited 
in thoſe Days, properly to expound the Sci- 
ences, as in Old Rome to remove the Boun- 
daries of the conſecrated Field, adjacent to 
the Walls of the City. 
Galileo, in ſpite of the Storms that threat- 
ned him, cleared for them the Way which 
they ſhould have taken at firſt : He ex- 
plored Nature, and opened the right Path 
to Experiments and Obſervations, by re- 
ducing himſelf to that laudable State of Ig- 
norance, which, when backed by Curioſity, 
leads us on to Diſcoveries, and enables us 
to arrive at Knowledge in the End. 
Galileo might be truly called the Czar of 
Philoſophy. That People, amongſt whom 
Peter the Great introduced Arts and Sciences» 
differed very little in Character from thoſe 
whom Galileo attempted to reform. No 
Nation in the World ever took more Pains 
to make a Proficiency in Literature, than 
all the Ruſſians did to continue in a moſt ſcan- 
C 3 dalous 
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dalous Ignorance: They enacted Laws, pro- 
hibiting all Strangers to come into their 
Country, and all Natives to ſtir out of it: 
Infatuated and blind to their own Intereſts, 
they oppoſed all Innovations whatſoever ! 
The antique Schoolmen were exactly of 
the ſame Diſpoſition, Puffed up with an 
unmerited Reputation, they held in utter 
Contempt all Experiments, nay all Demon- 
ſtrations, and went on, indulging themſelves 
in the Enjoyment of their old Errors, rather 
than they would admit any Reformation in 
their Syſtem. But (as Force and Authority 
have commonly greater Influence over the 
Vulgar than Reaſon) the Cxar's Project was 
much ſooner brought to bear than the Tu/- 
cun Philoſopher's : He was oppoſed and 
thwarted by another Sect, which was the 
more formidable, as-it had begun to ſhake 
off the Yoke of Prejudice; as it's Members 
took Care to advance none but clear and 
diſtinct Ideas, and wrote in a preciſe and me- 
thodical Manner. Qualities as rare in thoſe 
Days, as they are at all Times, pleaſing and 
neceſſary. 
Theſe Moderns undertook moreover, by 
Means of certain Movements and Figures, 


which they — in the Mechaniſm of 
Bodies, 
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Bodies, to account for the moſt abſtruſe 
and difficult Things. Theſe fine Promiſes 


(ſeemingly confirmed by a charming Air of 
Simplicity diffuſed throughout their Writ. 


ings, as in a well-deſigned Romance) you 


may well imagine, Madam, could not fail 
to engage all Opinions, and form a power- 
ful triumphant Set: For their Doctrines 


| contributed to flatter and indulge that Self- 
love ſo natural to Mankind, which had 


been humbled and mortified by Ga{z/eo's Ob- 


ſervations. 


Their Principles of Conſequence met 


with univerſal Applauſe. The Moderna 


had their Partizans as zealous and obſtinate, 
every whit, as thoſe of the Ancients. The 
Prejudices of the old Schools became con- 
tinual Objects of Ridicule to theſe, who 
were unguardedly falling into the ſame Ab- 
ſurdity. But (as the moſt fatal Stroke of all 
to theſe philoſophical Romances) there were 
publiſhed, from Time to Time, new Experi- 
ments which they had never known, nor 
were at all aware of, but which debaſed 


them conſiderably. Then theſe glaring 


Syſtems, which had coſt ſo much Time, 
Toil, and,Contemplation to raiſe, were at 
once moſt piteouſly overthrown. 

C 4 Fare- 
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Farewel, a long Farewel to all their 
Glory! 

The ſad Recital of their wretched F all 
Might melt the Hearts of Enemies toPity. 
Ev*n Oxford's rigid Sons (howe'er averſe 
To the deluſive Pedantry of Syſtems) 
Would heave the Breaſt, and . the 
falling Tear. 


The only Expedient then that I can think 
of, replied the Marchioneſs, to baniſh ſuch 
melancholy Reflections, and to reſcue poor 
«degraded Syſtems from the Shame and In- 
ſults that ſaucy Experiments throw upon 
them, is, that Philoſophers for the future, 

before they fet about forming their Syſtems, 

ſhall firſt make the moſt accurate Obſerva- 
tions on all that Variety of wonderful Ob- 
jects, which compoſe this great Frame of 
the Univerſe. 

Undoubtedly, Madam; and this is the 
very thing that Newton's Diſciples fo ſtre- 
nuouſly inſiſt upon There muſt certainly 
be ſome ſecret Intelligence between you and 
them, that you are ſo well acquainted with 
their Sentiments—— Suppoſe a Mechanick 
were to ſee the famous Clock at S raſbourg; 
were 


SS 


WW 


were it not ridiculous in him if he ſhould 


pretend to explain it's inward Structure and 


Movements, before he had thoroughly exa - 
mined it's outward Machinery, it's extraor- 
dinary Manner of ſtriking the Hours, and 
thoſe other ſurprizing Operations, which ſo 
juſtly entitle it to a Place amongſt the moſt 
exquifite Maſter - pieces of Art? 

In like Manner, the Newtonians main- 
tain, that there can be no Syſtem formed 
fit to abide the Teſt of Time and Criticiſm, 
without careful Obſervations and nice-Ex- 
periments made on the ſeveral Phænomena 
of Nature; nor is there any other true Me- 
thod whereby we can attain to the leaſt 
Certainty of Knowledge in thoſe Laws, 
which ſhe ſo invariably obſerves throughout 
her whole Progreſs. 

Des Cartes, for Inſtance, who was the 


chief Author of this enterpriſing Sect, how 
was it poſſible for him to form any rational 


Syſtem of Light and Colours, ignorant as he 
was, of their principal Properties ? and 
which would have been till a Secret, had 
not Newton publiſhed his Diſcoveries. Was 


not this attempting to carve a Statue with- - 


out the Marble ? 
C5 On 
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———ͤ o . 1 
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On the contrary, the beſt Philoſophers, 
in thoſe learned Societies founded and main- 
tained by the Liberality of Princes, or the 


Genius of Nations, proceed in a very diffe- 


rent Method. They are buſied in making 


| Obſervations, and preparing Materials for 


Poſterity to build Syſtems more ſolid and 
ſucceſsful than the preceding ones. Theſe 
Men do not, indeed, make ſuch pompous 


; Profeſſions, as thoſe who pretend to create 


(if I may fo call it) a World, in the Twink- 
ling of an Eye; but, in Return, they per- 
form all they promiſe, and ſuch Punctua- 


ty, let me tell you, is no leſs engaging in 


a Philoſopher than in a Miſtreſs. 

1 muſt own, for my Part, ſaid the Mar- 
chioneſs, I have thus much of the Woman 
in me, that I admire and reſpect Men who 
undertake great and difficult Enterpriſes. Is 
it not meerly on this Account that we ſo 
deeply intereſt ourſelves in the Adventures 
of Heroes? There is a noble Air of Supe- 
riority in the daring Genius of theſe philoſo- 
phic Worthies, which gives me vaſt Plea- 
ſure: And if they do not always keep ſtrict- 
ly to their Word, we ſhould make Allow- 
ances for human Weakneſs. And then, if 
we are to wait, continued ſhe, for a perfect 

| Know- 
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Knowledge of Nature's Phznomena, when 
can we have thoſe complete Syſtems you 
ſpeak of? I am afraid they will be as rare 
in our Times, as the Secular Games among 
the Romans; nor muſt I flatter myſelf with 
the Hopes of living to ſee a ſingle one of 
the Kind. So that I think we had e' en bet- 
ter be content with chain we have, gern 
as they are. 


Lou have, to ſay Truth, 3 re- 1 


turned I, produced the prettieſt Arguments 
imaginable to recommend Trifles : I ſhould 
ſerve you right, if I defired you to prove 
them. But I will have more Conſideration 
for you, than you are pleaſed to ſhew for 
me; you, whoſe ſevere Commands oblige 
me to play the tireſom Part of a Philoſopher, 
at a time when I might otherwiſe have 
turned your charming enn to ſo 
ſweet Account. 

I ſhall not then be ſo hard upon you 
(howſoever your little Reaſons authoriſe me) 
as to enter upon a ſerious Enquiry, whether 
Light be a Subſtance, or an Accident; or the 
Act of ſomewhat Tranſparent, as far forth 
as Tranſparent: Whether Colour be the firſt 
Fi iguration of Matter, or a certain Subtile 

774 ©" NR 
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Flame which bodies emit, the Particles of 
which are proportioned to our Sight. 
Do but obſerve what Deference I have 
for you, and what Vexation I ſpare you. 
Might I not again, with great Gravity, pro- 
poſe the Queſtion, whether Light, or rather 
it's Spirit, be not the Soul of Nature ? That 
Soul, which, according to Plato, is placed 
between Nature and Ideas, to unite the ſen- 
ſible with the intelligible World; and whe- 
ther this be not the Reaſon why the Plato- 
niſts repreſented the Element of Fire, the 
Seat of Light, under the Figure of a Pyra- 
mid, reſembling that myſterious Triangle 
which they uſed as the Symbol of that uni- 
verſal Soul? Vain, empty Riddles, to diſ- 
guiſe the learned Ignorance of Antiquity ! 
And, perhaps, if you had fallen into any 
other Hands, you might have been ſet a 
yawning with ſome Gothic Paſſage from 
Dante; nay, you might poſlibly not have 
eſcaped without a Touch on Divinity, or, 
at leaſt, an Explanation of the myſtic Senſe 
hid under the Fable of Prometheus, who 
ſtole a Ray of the Sun to animate his Statue. 
I find, replied the Marchioneſs, one can- 
not be too cautious in converſing with Phi- 


| Jloſophers, if they thus take Advantage of 
every 
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every Word one ſays. But you, Sir, be- 
have like thoſe Tyrants, who reckon they 
confer a Favour, where they happen not to 
do an Injury. However I muſt acknow- 
ledge myſelf much obliged to you for not 
plaguing me with all this fine Stuff, of 
which I freely own that I do not under- 
ſtand a fingle Syllable. 

Well! Let us ſee, anſwered I, how anal 
better you will underſtand the Doctrines of 
thoſe more ſenſible and leſs. crabbed An- 


cients, who ſtrove to account for every thing 


by a Vacuum, and by the Motion and Fi- 
gure of certain very minute Bodies, which 


they called Atoms; whence their Sect got 


the Name of Atomifts. This Sect is, per- 
haps, the oldeſt of all. It attempted, in 
this laſt Age, to oppoſe Des Cartes, and to 


raiſe it's ſelf, by the Power of Eloquence, 


on the Ruins of Ariſtotle's School. Theſe 
Atomiſts, for Example, aſſerted, that Light 


is nothing elſe but a vaſt continual Torrent - | 


of the ſmalleſt Kind of Particles or Atoms, 
which, pouring with great Rapidity from 
the Body of the Sun, fills all the vaſt acral 
Tra&, So that, by their Hypotheſes, Light 
is ſtill followed by new Light, and one Ray 
impels another, as you may well compre- 

hend 
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hend by the Compariſon of a Fountain—— 
Oh! T comprehend it very well without 
your Fountain, interrupted ſhe ; but as to 
thefe Philoſophers, who thus wafte the Sun 
by ſuch a perpetual Flux of his Particles, I 
begin to fear they may, ſome time or other, 
leave us in the Park at Noon-day. 
That indeed, anſwered 1, were but a 
ſcurvy Trick, though ſome Ladies might 
find their Account in it, as they could then 
be ſeen only by Candle-light ; but you, 
Madam, would be a conſiderable Loſer. 
However, don't be in a Fright - Such 
Revolutions take up more time than the 
Overturning an Empire; and befides, the 
Atomiſts give us ſuch Aſſurances of Safety, 
that it were a Shame to confeſs any Fears. 
For, in the firſt Place, they will make 
you the Sun of a Subſtance as compact as 
you pleaſe. -Secondly, they will aſſure you, 
that the Particles proceeding from him, are 
ſo inconceiveably minute and ſubtile, that 
the Loſs of them can cauſe but a very 
trifling Diminution in his Orb, even after 
a thouſand Centuries. And ſtill more to 
calm your Fears, they will prove this 
Doctrine to you, by the Example of a little 
Morſel of Colour, which is found ſufficient 
| | to 
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to tinge a great Body of Water. Inſtances, 
deduced from odoriferous Bodies, will ſhew 
you how aſtoniſhingly ſmall the Particles of 
Matter are: A Grain of Muſk emits inceſ- 
ſantly Millions of Atoms, yielding a Per- 
fame. ſtrong enough to intoxicate, as *tis 


| ſaid, at a certain Diſtance, and ſtupify Ser- 


pents of an enormous Size; and yet we 
find, that after a conſiderable Time; it has 
ſcarcely loſt any thing of it's Weight. - You 
ſee likewiſe how long Amber-greaſe will re- 
tain it's Smell. From all which, you may 
judge how extremely ſubtile the Particles of 
Light muſt be, which can paſs'through the 
moſt denſe Bodies, ſuch as Diamond and 


Gold-leaf. 


All this is very fine, Sir; 3 but I cannot 
help being ſtill anxious about that prodigi- 
ous Emanation of luminous Particles, which 
the Sun, without Intermiſſion, ſends forth; 
and that too, in a Quantity ſufficient to fill 
and enlighten the whole Univerſe. I don't 
find myſelf at all encouraged by your Muſk, 
your Diamond, or Amber-greaſe. 

Pray, Madam, have not you ſome little 


Diſpoſition, replied I, to that learned Me- 


lancholy, which poſſeſſes the Virtuoſi of the 


ng Iſland? an Iſland lately diſcovered by 
Docter 
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: 40 Sir Isa Ac NzwrToN's Theory 
Doctor Swift, who, under Poetical Allego- 


ries, has given us a, moſt delicate philoſo- 
phical Satire on human Nature. ; 

As this Iſland (which, in the Language 
of it's People, is called Laputa) is different 
from all others hitherto diſcovered by our 
Travellers, ſo it is inhabited by a very ſin- 
gular Species of Men: A Set of abſtracted 
gloomy Philoſophers, always buried in pro- 
found Contemplation, and ſo entirely given 
up to Spleen and the Mathematicks, that 
they muſt have a Flapper continually near 


them, who by gently ſtriking them, from 


Time to Time, with a little Bladder, rouſes 


and recalls them to the Buſineſs of this ſub- 


lunary World. Their deep Learning and 


Knowledge fills them with perpetual Frights 


and Apprehenſions, while the Populace en- 
joy an unterrupted Calm, under the Shelter 
of an happy Ignorance. 

Sometimes they are alarmed at the Dan- 
ger of a Comet's bruſhing too near the 
Earth, and reducing it, in an Inſtant, to 


Aſhes; at others, they are afraid that the 


Sun will, one Day, ſwallow us up : Then 
again, their. Terror ſuggeſts, that poſſibly 


that great Source of Light and Heat may at 


length be exhauſted, and the World -left 
envelopped 


envelopped in perpetual Darkneſs. And 
now, Madam, might I not well ſay, that 
your Fears had ſome Tincture of the La- 


putan School? 


As to the Flapper, ſaid ſhe ſmiling, I 
could do well enough without him, eſpeci- 
ally in your Company. But, pray do you 
think, that ſo dreadful a Menace, as that of 
eternal Darkneſs, may not reaſonably inſpire 
ſome Apprehenſions? And are you not ra- 
ther obliged to me, that I take fo great an 
Intereſt in the Fate of your heroine Light ? 
Nay, it is a Shame for you not to ſhew the 
ſame Concern for her, that I do. 

You will find, Madam, replied I, that 
theſe Aomiſts have been careful of your Re- 
peſe, and have ſtudied to preſerve what 
you expreſs ſuch Regard for. They have 
a Way of recruiting the Sun ; and this they 


will do, with that Eaſe and Dexterity, 


which a Philoſopher ſhould be Maſter of, 
who makes all Nature ſubſervient to his 
Schemes. They will make the Seeds of 
Light and Heat, which are diſperſed through - 
out the Univerſe, return continually into 
the Sun, to repair his Loſſes. They will 
alſo place ſomething round him, by which 
he is to be ſuſtained and reſtored, as a 

Lamp 
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Lamp is fed by Oil, or other unctuous Mat. 
ter. Beſides, there are Syſtems which will 
Help us out, with the Loan of a Comet now 
and then, to throw in to him; and if this 
be not ſufficient, I can recommend you to 
ſome Philoſopher, who will, perhaps, con- 
trive to drop in a Star likewiſe. But, if 
you can't depend upon human Syſtems, we 
may have Recourſe to that Celeſtial one, 
which an Angel revealed to Adam, in Mil. 
ton, who aſſures us that the Sun is ſupplied 
with Aliment by humid Exhalations, and 
that he goes down regularly, to paſs his 
Evenings with the Ocean. And now, 
Madam, what would you more ? 
Who, I, Sir? ſaid ſhe, nothing, I aſſure 
you. There needs not half this to reſtore 
the Courage of a Laputan himſelf. But, 
for the preſent, I am in Hopes we ſhall not 
be obliged to trouble any of the Philoſo- 
phers, and much leſs any of the ſuperior IM + 
\ Beings. | | 
I wish, with all my Heart, Madam, re- 
plied I, that you may never feel more ma- 
terial Fears, than Philoſophy throws you into; 
and that your Beauty, which is like the Sun 
in ſo many other Circumſtances, may re- 
ſemble him alſo in it's Duration, I am re- 
Joiced 


\ 
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joiced to find, that if the Opinion, which 
I advanced, did at firſt occaſion you ſome 
Apprehenſions, it has at laſt intirely diſpelled 


very Trifle, that I can't tell what might have 
been the Conſequence, if I had mentioned 
to you that Hypotheſis of a famous Man 
amongſt the Ancients, who aſſerted, that 
the Sun is a Mirrour, formed of a Subſtance 
reſembling the moſt poliſhed Cryſtal, ſo as 
to reflect to us the Particles of Light, which 
crowd to it from all Parts of the Univerſe, 
and are united in it's Sphere. Where ſhould 
we find Materials above to repoliſh this 
Glaſs when it came to be ſulhed ? 

Let the Blockhead, anfwered the Mar- 
chioneſs, who took it into his Head to make 


it when it grows dim: For my Part, I 
chuſe to ſuppoſe it the Soul of the World, 
and the great Source of Light. 
Be pleaſed to add of Colours alſo, Madam, 
re- fince, without Light, they inſtantly vaniſh, 
ma- | and are no more No more viſible, you 
ito; mean, Sir, rejoined ſhe z What! would 
Sun you fain perſuade me, that after Night- fall, 
re- there are no longer any Colours in this 
re- Faure! ? I wonder you don't affirm, that 
the 


them. You are ſo ſubje& to be alarmed at e- 


the Sun of Glaſs, think of Means to clean 


os — * FE 11 p ” — ed —— . _ ay — f 
r e . / / Yi 4 = OY DEER” IRIS. SAP - 


} 
N 
1 
ö 
. 
: 


| 
| 
\ 
| 
; 


8 Sir Isa Ac NewrTon's Theory 


the Picture likewiſe vaniſhes, for the ſame 
admirable Reaſon, that it is longer ſeen. ( 

The Picture, Madam, and the Canvas} 
remain, and upon it, certain Diſpoſitions in| 
the Figure and Texture of thoſe Atoms, 
whereof the Chalks, uſed in Painting, are 
compoſed. Theſe Diſpoſitions, at the Re- Mo 
turn of Light, will again adorn the Canvas Iv 
with the Colours, the Half-tints, the Lights| 
and Shades, will reſtore to the Eyes of a Mm 
Portrait their piercing Rays, or their humid L. 
Languiſn; will diſtinguiſh the retiring Co- 
lonnade, the verdant Meadow, or the open- | 
ing Bluſh of the Morn. In the Dark, theſe Þ 
Things do not exiſt, becauſe they are only 
the Reſult of Light, acting 857 that Dil- 
poſition of Atoms. 

To confirm this, I might quote the Au- 
thority of Virgil, who ſays expreſsly, that 
the Shades of Night deſpoils all Objects of 
their Colours: The philoſophical Poet Lu-: 
cretius, who has compriſed the whole Sy- | ! 

{ 


ſtem of Atoms in moſt elegant Verſe, ſhews 
us what dreadful Conſequences would en- 
ſue, upon our ſuppoſing that Colour is in- 
herent to Bodies, or their Principles — 
Seeds (fays he) are colourleſs without a 
R. 


For, 


ſame For, either this cannot to Seeds agree, 
n. Or, Seeds are not immortal all, and free 
anva , From change, and therefore Things may 
INS in fall to nought CREECH. 
toms, | | 325 


You give me, replied the Marchioneſs, 
* Wnothing but Conſequences and Verſes, when 
want Proofs and Explanations. 


& Thoſe, anſwered J, Des Cartes (who has 
of a ¶ more copiouſly diſcuſſed this Subject than 


amid BY Lucretius) will abundantly ſupply. Though 


Co- his Principles be different from thoſe of the 
pen- BY Atomiſts, yet in this Particular they are a- 
theſe greed. But Syſtems are what you demand, 
only and I muſt think of ſatisfying you 
Dit- BF ſhall ſhew you ſome of the moſt daring Pro- 

ducts of Imagination, which have, for ſome 
Au- ¶ time, miſled thoſe who aſſumed the pompous 
that Name of Searchers after Truth. The Illu- 
ts of ſion is, at length, vaniſhed ; Philoſophers 
Lu- are grown more cautious and rigid, and 
Sy- make a ſtricter Scrutiny into each other's Te- 


ews IM nets, than the Egyptians formerly did into 


en- the Morals of their Dead, before they 
in- would admit them to the Honour of Se- 
— paulture. 


Come, 
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Come, faid ſhe, let me hear this Syſtenf 
of Des Cartes, I ſhall not be fo ſevere i} 
Critic, if it turns out that pleaſing Work «ff 
Imagination, which you give me Reaſon tel 
hope for. 

It were pity, Madam, rejoined I, but ſe] 
that every thing, for the future, ſhould bef of 
propoſed to you, under the Form of 
philoſophical Syſtem. 


R 
You are to ſuppoſe then, that all the 
tl 


Matter, of which this whole World is com. 


poſed, was, from the Beginning, divided 
into exceeding ſmall Particles, of equi 
Size, and in Figure nearly reſembling 
Dye. Imagine likewiſe, that theſe Parti. 
cles are continually moving in Circles, ſome 
round one Point, and ſome round another, 
and that they are, all the while, turning 
round their own Centre like a Wheel, 
which, in it's Progreſs. towards any certain 
Place, makes many Revolutions about its 
own Axis. Now the Points, round which 
theſe Particles move, are the Stars ; Points, 
as you ſee, the moſt ſplendid and luminous 
in the Univerſe. From hence, Madam, 
you can ſuppoſe the Univerſe to be full of 
Vortices : (a Name given to any Maſs of 


Matter that is whurled round a Point, or 


I common 
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common Centre, as you may obſerve Cir- 
cles of Water in a River, or Duſt that flies 
W when it is agitated by the Wind.) I believe 
you will not ſcruple to allow the Sun, upon 

my Aſſertion, one of theſe Vortices to him- 
but ſelf, as he is, in no reſpect, inferior to any 
14 bel of the Stars. 
of 2 Not only fo, anſwered ſhe, but at your 

ERequeſt, I will allow him the largeſt and 
U the moſt magnificent Vortex of all. He de- 
com- ſerves this at leaſt, for thoſe many Obliga- 
vide tions we have to him. 
equi Plbiloſopiy, Madam, replied I, is leſs pre- 
ng al judiced, and has no more Partiality for the 
Part. Sun, than for the leaſt Star in the Milky 
ſome Way. I ſhall be fatisfied, if you allow 
ther, | him a Vortex, no Matter of what Degree. 
rning From this Vortex, you ſhall ſee the Sun him- 
heel, ſelf break forth (for I have hitherto only 
ertain ! ſuppoſed him and the Stars, as already ex- 
t its! iſting, meerly for the Eaſe of your Imagi- 
yhich! nation) and with the Sun, all the Charms of 
nts, Ml Light and Colours, and I know not how 
nous many fine Things beſide. In ſhort, it is like 
dam, an enchanted Palace, where you have only 
ll off} to call for what you want, and it inſtantly 
ſs of MF appears. 


Imuſt 
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I muſt not flatter myſelf, ſaid the Mar- 
chioneſs, with the delufive Hope, that my 
granting ſo meer a Trifle can poſſibly pro- 
cure me ſuch Happineſs as you promiſe. 

Mathematicians, Madam, returned I, are 
thus far ſaid to reſemble Lovers, that how- 
ever inſignificant the firſt Favour you grant 
them may be, they know ſo well how to 
take Advantage of it, that they will lead 
you by Degrees greater Lengths than you 
ever deſigned to go. Now this Des Cartes, 
to whom you have made, what you reckon | 
ſo ſlight a Conceſſion, was a moſt able Ma- 
thematician I have as little Skill, Sir, 
anſwered ſhe, in the Fineſs and Artifice of 
Love, as in that of the Mathematics and 
Philoſophy==—Bat it is paſt my Comprehen- 
ſion how any reaſonable. Syſtem can ariſe 
from theſe Vortices, which, after all, are 
nothing but Aſſemblages of extremely mi- 
nute Particles, that keep whirling round 
ſome Point, at the ſame time that each of 
them turns round it's own Centre : Let them 
whirl and whirl on, I believe they will have 
little elſe to do. 

There was as littleReaſon to imagine, re- 
plied I, that the accidental Meeting of a 
Hero and Heroine in a Romance, and a 


certain 


48 
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certain Je ne ſpai quoi, which he diſcovers 
in her, could ever have furniſhed Matter e-. 
nough to be ſpun out into twenty Volumes: 
And yet there are many Inſtances of this 
(perhaps too many) in a neighbouring Na- 
tion. What a Number of gallant Adven- 
tures (without having recourſe to Fiction) 
might not that Je ne ſai quoi, which all the 


World admires in you, produce? Let us 


ſee at preſent, interrupted ſne, what Des 
Cartes's Vortices will produce; for, after 
thoſe twenty Volumes, I can't think any 
thing impoſſible. | 

Theſe little” cubical Particles, proceeded 
I, (whereof you now begin to entertain 
ſomewhat a better Opinion) being thus ra- 
pidly whirled about their Centres, muſt ne- 
ceſſarily ſtrike with more violent Colliſion 
againſt each other, and of courſe break off 
thoſe Angles or Points which obſtructed the 
Freedom of their Revolutions. You know, 
Madam, that if you grind away the Cor- 
ners of a Dye, it will become roundith, 
and in Proportion, as the Angles are gra- 
dually worn away, it will be reduced till 
nearer to the Figure of a Ball. | 

And this you are to believe was the Caſe 
with theſe Particles, which, by repeated 

Vol. I. Þ Collifion, 
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Colliſion, were at length changed from their 
firſt Figure of a Dye, to that of ſo many 
little Balls or Globules. The Matter which 
was broken off from theſe Angles, and 
which, by the continual Collifion, muſt 
neceſſarily be reduced into very ſmall and vo- 
latile Particles, did not yet remain unapply'd, 
but had it's proper Office. It immediately 
declared open War againſt the Vacuum of 
the Atomiſts, and threatned to deſtroy and 
baniſh it from the Univerſe, wherever it 
was to be found. 

The firſt Undertaking of this Matter 
was to fill up the Interſtices, which other- 
ways would have remained between the 
Globules; for though they touched one ano- 
ther in particular Points, yet there muſt 
have been ſome empty Spaces between them, 
ariſing from the Nature of a n Fi- 
gure. 

Without this Matter ground to Duſt, 
thefe muſt have alſo been a great Void about 
the Centre of every Vortex, for the Parti- 
cles of Matter originally cubical, in their 
being ground into Globules, loſt a good deal 
of their original Size, and conſequently 
found Room to recede farther from their 
common Centre, according to the Laws of 

centri- 


{ 
. 
[ 
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tA centrifugal Force; by which Bodies mov- 
0 ing in a Circle are thrown off towards the 
Circumference. 

nd The broken Particles of Matter, now 
aſt ground to Duſt, were conſequently forced 
5 towards the Centre of each Vortex, except 
'd, what neceſſarily remained to fill up the void 
ely Spaces amongſt the Globules, in which Si- 
e dention they moved win the whole: Maio, 
nd and became, as it were, the Soul of the Sy- 
W "oy | „ 

This moſt ſubtile and volatile Subſtance 
ter of all, which is called the Matter of the firſt 
zer- Element, or the Subtile Matter, forms no- 
the thing leſs than the Sun and Stars in the Cen- 
mon tres of the Vortices; as the Globules that 
nuſt turn round them, and which are called the 
* Matter of the ſecond Element, compoſe the 
-_ 


Subſtance of the Heavens; and though 
the Cartgſians have deprived it of that 
Tranſparency, and adamantine Solidity, that 
formerly rendered it ſo venerable among 
the Ancients; they have taken Care, how- 
ver, to atone for this Injury, by making 
t the Original of Light, and by this Means 
t has gained more than it loſt. | 
What! cry'd the Marchioneſs, are we 
zot already to the Origin of Light? Your 
D 2 Heroes 


Juſt, 
bout 
arti- 
their 
deal 
2ntly 
their 
vs of 
entri- 


from us, cauſes the Light of it to appen 
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Heroes and their twenty Volumes have made 


a very bad Uſe of their Time, compared 
with us —— A little more Attention yet, 


anſwered I, and you will find they have | 
made a much worſe Uſe of it, even than 
you believe. The Syſtem of Des Carte; 
preſents you a Scene, ſuch as, I believe, 
you never beheld in the fineſt and moſt 
ſplendid Opera. The whole Extent of the 
Univerſe, vaſt as it is, is ſown and filled 
with innumerable Vortices touching one an- 
other, of different Size and Figure, but all 
of them nearly round. Theſe keep each 
other in a mutual Equilibrium, by their re- 
ciprocal Preſſure. In the Midſt of even] 


one of theſe Vortices is a Star or a Sun, Ml 
that is to ſay, a large Ball of SuBtile Matter, Ml © 
that ſtrives to dilate himfelf, and preſſes 1 
upon every Part of it's Vortex. This Preſ N 
ſure of the ſubtile, communicated to the 4 
globular Matter, or that of the ſecond Ele- 

ment, gives Birth to Light according to the 4 
Opinion of Des Cartes. The different Sia p 


of - the Star, and much more it's Diſtance ik 
more or leſs lively to our Sight : And hence 
1t is, that the Splendor of the Sun, | in whok 
Vortex we are 

with 
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ade : 


ared 3 1 
yet, roots with ſuperior Blaze 

LY Dims the pale Luſtre of the ſtarry Rays. 
than {2 

FOR It is believed, that Syrius, though his 
ieve, Diſtance from-us be more than two Millions 
TY of Millions of Eugliſb Miles (according to 


the Calculation of a celebrated Mathemat;- 


f the | 
filled cin) is yet the neareſt Star that we have; 
e an- becauſe it appears larger than any of the 


ut all reſt, and it's lively and ſparkling Light 
each makes the longeſt Reſiſtance againſt the 
ir te · dazzling ſplendor of the Sun. 

even I ſuppoſe, ſaid the Marchioneſs, that out 
* of Partiality to your Hrius, you omit that 


Star which the Peaſants call Diana, and the 


atter, 

mr Poets the Har binger of the riſing Day, and 
- Pref to whom they give the ſame Honours as to 
od Aurora. 

4 Ele- You muſt take Care, anſwered J. not to 
10 th confound two Things together, which are 


nt Si very different from each other, as a Body 
naked that 18 luminous in itſelf, and one that de- 
ad nves all it's Splendor from another; or, in 
1555 other Words, a Sun and a Planet. It is 
J true, that all the Planets, as Venus, which, 
| In the Language of Aſtronomy, is the ſame 
as your Diana; Mercury, Mars, Jupiter, 
D 3; Saturn, 


— i 
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Saturn, and our Earth itſelf, were anciently | 
ſo many Suns, and may, perhaps, (for who | 
can penetrate into the Secrets of Futurity) 
hereafter be again reſtored to that Honour, 

I have not yet mentioned to you another 
Species of Matter, which is called the Mat. 
ter of the third Element, and which has oc- 
caſioned the greateſt and moſt remarkable 
Revolutions that are left upon Record in 

the Annals of the Cartgſian Philoſophy. A- 
mong the Particles of that ſubtile Matter, 
of which the Sun is compoſed, there are 
ſome that by their rugged and irregular 
Figure unite and cling together, and by 
theſe Means form Maſſes that are ſometimes 
bigger than our Earth, 

Theſe Maſſes are driven away from the 

Sun by the Laws of centrifugal Motion al- 
ready mentioned and repelled to his Super- 
ficies. The Preflure that communicates it- 
ſelf from the ſubtile to the globular Matter; 
or, in other Words, the Light is interrupted 
in that Part of the Sun's Superficies where 
theſe Maſſes are placed, and from hence 
they appear to us as Spots, which, turning 
round with the Sun, eclipſe Part of his 
Splendor and Glory, 


Flattery 


ntly Þ 
who | 


rity) | 
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Flattery; perhaps, made certain courtly 
Aſtronomers take theſe Spots for little Pla- 
nets, that get betwixt the Sun and us, and 
made Uſe of them to tranſport the Families 
of thoſe Princes to Heaven, from whom 
they expected ſome little Penſion on Earth, 
in Exchange for the Inveſtiture of a thouſand 
Planets, which they, with great Confidence, 
promiſed them. Philoſophical Politeneſs 
transformed theſe Maſſes into Patches upon 
the Sun's Facez if you are better pleaſed 


with the Idea, under which they were re- 


preſented to the Queen of Pruſſia by the 
famous Mr. Leibni!zz, who thought that 
philoſophical Terms ſhould be ſoftned for 
the Ear of Queens. The Thing is too ſe- 
rious to bear a Jeſt, ſaid the Marchioneſs, 


Patches as big as the Earth might quite de- 


moliſh a Face. 

Hitherto, continued I, our Sun has been 
lacky enough to eſcape this Misfortune. 
The Motion and Agitation of the ſubtile 
Matter breaks and diſſipates theſe Maſſes as 
faſt as they are formed. There once ap- 
peared one of theſe Spots, which darkned 
the fifth Part of the Sun's Diſk. This was of 
a moſt enormous and terrible Bigneſs, enough 
to make Aſtronomers tremble, and the whole 


D 4 World 
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ten BEEN! and ſhould be ſtrong enough 
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World melancholy. The Sun at laſt diſen- 


gaged himſelf, and got the better of it, ſo 


there is now no Reaſon to fear any ſuch un- 


lucky Accident; but ail the other Suns were 


not born under ſuch favourable Circum- 
ſtances. There are certain Stars which are 
conſiderably diminiſhed, ſo that what has 
formerly been placed by Aſtronomers, among 
thoſe of the ſecond Magnitude, is now hard- 
ly worthy of being reckoned among thoſe 
of the ſixth. This muſt be aſcribed to theſe 
Spots, which by Length of Time are ſo in- 
creaſed, as to form a ſort of Cruſt almoſt 


over the whole Star, and conſequently 


weaken 1t's Light. 

On the other Hand, faid the Marchio- 
neſs, might not certain Stars arrive to a 
greater Magnitude, if the Apitation of the 
ſubtile Matter was ſtrong enough to diſſi- 


pate Part of their Cruſt? You are thorough- 


ly poſſeſſed, Madam, anſwered I, with the 
Spirit of Carieſianiſm: This Sect places it's 
Glory in Conjectures, and you have made a 
very good one. But what a terrible Deſola- 
tion would it make in the poor Star, if this 
Cruſt ſhould entirely cover it (as it too of- 


to 
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n- to reſiſt the Force of the ſubtile Matter, 4 
lo that ſtrives to break and diſſipate it. | 9 
n- When this happens, adieu Sun! adieu 
925 Star! It is now fallen from the fair Rank (hl 
105 which it held before, it's Rays were obſcured i. 
1 by the Cruſt; and from a luminous Body, | 
a8 which it was, it becomes opaque and cold; 9 
ng it's Vortex loſes it's Equilibrium; as the 9 
d. ſubtile Matter round the Centre no longer 1 
fe preſſes on the Globules in the Circumference, iN 
le the Vortex of ſome neighbouring Star hur- i 
* ries it away, and now become a Planet, it 9 


15 | is whirled about at the Mercy of the more 
85 powerful. 
Theſe are the moſt remarkable Meta- 


152 morphoſes that can poſſibly happen, and to | 
5 which our metaphorical Suns here below are | | 
1. no leſs ſubject. When they begin to loſe | 
1 their Luſtre, and have nothing left to feed 1 
i that Paſſion, which fo agreeably flatters the 
* Pride of the fair Sex, and which ought to 
| be the Subject of your Philoſophy ; they if 
. are carried away, and become Slaves to | ä 
118 another, which for their Conſolation they : 
12 call Virtue. | | 1 
Our fallen Suns, anſwered ſhe, have at J 
3! leaſt the Advantage in this, that they ac- 
1 quire a ſine Name, and under the Shelter of 
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that, they, with great Authority, condemn 
what is no longer in their Power to practiſe, 
and in ſome Meaſure recover their loft Em- 
pire. But what Conſolation is there for a 
miſerable Sun above, when it is inveloped 
with a Cruſt, and changed to a Planet ? 
The Conſolation, anſwered J, of not hav- 
ing an odious and imaginary Empire, after 
having been poſſeſſed of an amiable and 
real one ; the Conſolation, in ſhort, of not 
growing like an old Sibil, after having re- 
ſembled you. Hp 
This miſerable Metam orphoſis of a Sun 


to a Planet (accompanied however with 


ſome Degree of Conſolation) is probably 


what happened to a fine Star, which we have 


entirely loſt in the Conſtellation of CA io peia; 


and this too, according to the Carięſian 


Syſtem, was the Fate of our Earth, which 
was once Empreſs of an extenſive Vortex, 


crowned with Light, and one of the bright- 
eſt Eyes of Heaven ; but at length, inve- 


loped with a deformed Cruſt, unhappily 


loſt it's Power and Splendor, and was car- 


ried away by the immenſe Vortex of the 


Sun, as a Straw in a River by the Impetuo- 


ſity of a Whirlpool : In the ſame Manner, 


the other Planets that revolve about him, 


Jupiter, 


A — — = 


together could ever have produced. 
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Jupiter, Saturn, Mercury, Mars, and Ve- 
nus, fell Victims to his ſuperior Power; nor 


could even the Comets eſcape, though theſe 


are Planets of a peculiar Nature, which keep 
rambling from Vortex to Vortex : And, like 


certain People among us here below, rove 


from one Country and Government 'to ano- 
ther. And theſe Vortices are the grand 


Machine invented chiefly by Des Chartes, to 


guide the planetary Dance round the Sun. 
Is the Earth then, replied the Marchio- 


neſs after a ſhort Pauſe, like the other 


Planets, forced to dance round the Sun ? 
And do all the mighty Preparations, you 


made with your Matter of the third Ele- 


ment, amount only to this? 

The Earth, anſwered I, does not need 
that Concern which you ſhew for her De- 
gradation from a Sun, to the inferior Rank 
of a Planet; ſince, by this Means, ſhe was 


deſtined to give Birth to you, who are but 


another Name for the moſt charming Thing, 
that all the Vortices of the Univerfe put 
Is not 
this a ſufficient Compenſation for her Loſs ? 
If it was in the Power of Gallantry, an- 


ſwered the Marchioneſs, to make her a- 


mends, your's would certainly do it. But 
| D 6 what 
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what can ever free her from the Diſgrace 
of being obliged, among the Crowd of 
other Planets, to whirl round the Sun like 


a Straw in a Whirlpool ? I am ſenſible that 


you Philoſophers look upon the Earth with 
great Indifference, and ſuffer it to turn 
round without Regret ; but for my Part— 

Let it whirl round for this time, inter- 
rupted I, upon the Word of Des Cartes. 
Hereafter, if you have a Mind to be con- 


vinced with Pleaſure, we will read Mr. 


Fontenelle's Dialogues upon the Plurality of 
Worlds. There you will fee a Marchio- 
neſs, who exactly reſembles you in every 
Accompliſhment of Mind, and in whom you 
have nothing to envy but her Philoſopher. 
At preſent you are to look upon the Earth 
only as a Compoſition of the Matter of the 
third Element, which renders it opaque, 


and as a Body which no longer ſhines by 


it's own Light; and by this Means, I be- 


lieve, you will be pretty indifferent towards 


it. A Gloworm, one of thoſe Reptiles 
that plitter by Night in the Country, is 
much more worthy your Attention; what- 
ever is not luminous is nothing to us. 


You have ſeen, continued I, what fort 


of a thing Light is: You ſee too, how the 


Sun 
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Sun may continually ſupply ſo great a 
Quantity of Light as he does, without any 
Expence to himſelf, which is what gave 

you ſuch terrible Apprehenſions in the A. 
tomic Syſtem. He has nothing to do but 
to preſs the globular Matter, and this Pref- 
ſure coſts him nothing of his own; and 


ſince it is communicated on all Sides, we 


are to conclude, that he is luminous quite 
round. 


The Light, according to Des Cartes, 1s 


but a Moment in it's Progreſs from the Sun 


to us, notwithſtanding the Diſtance of a 
Million of Miles. The Globules of the ſe- 
cond Element are continued from the Sun 
to the Earth, like ſo many Strings of Beads, 
and touch one another. In the Inſtant that 
the firſt in the String moves, or endeavours 
to move, it muſt alſo endeavour to move 
the laſt; juſt as a Wand, though ever ſo 
long, in the Moment that one End moves, 
the other moves allo. 

I find, replied the Marchioneſs, all this 
means only, that theſe Vortices are to ſerve 
as a Reaſon for every thing. In a Moment's 


time we have produced the Sun, Stars, Pla- 


nets, Comets, the Earth, and Light. I 
2 ſuppaſe 
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ſuppoſe we ſhall form Colours with the ſame 
Facility. 

Nothing more eaſy to Des Cortes, an- 
ſwered 1. As the Motion of cœleſtial Mat- 
ter is that which ſtrikes us with the Senſa- 
tion of Light; ſo from the Diverſity of that 
Motion it is, that we receive the various 
Senfations of different Colours, which, in 
reality, are nothing more than the different 
Modes in which Bodies receive that Light, 
and return it to our Eyes. And thefe again 
depend upon the different Degrees of Ro- 
tation in theſe Bodies. 

As for Example, the Bodies, whoſe out- 
ward Parts are moſt diſpoſed to reverherate 
the Globules of Light, which fall upon 
them, muſt neceſſarily tranſmit them with 
greater Force to 'our Eyes, and therefore 
they appear Red. Thoſe, whoſe Velocity 
is encreaſed in the fecond Degree, appear 
Zellow. Thoſe, leſs again, in the Force of 
their Tranſmiſſion, Azure. And, fourthly, 
thoſe, whoſe Rotation is ſtill leſs, as well 
as the Force of their Reflexion, appear 
Green. Again, thoſe Bodies, which, with- 
out any Encreaſe or Diminution, reflect 
thoſe luminous Globules, give us the Sen- 
ſation of Vite. And, 8 ſuch as ut 

. terly 
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terly extinguiſh them, and abſorb them 
within themſelves, appear Black. There's 


Light and Colours for you. Do you defire 


any thing more ? *Tis only ſpeaking ; the 


Vortices are as uſeful to Des Cartes, as the 


Cocao-tree to the Indians, which ſupplies 


them with all they want. 


No, no, ſaid the Marchioneſs, let us at 
preſent confine ourſelves to Colours: I need 
only increaſe or diminiſh the Motion of Ro- 
tation in the Globules of Light, to have 


them all, to form-the Shades 'of a genteel 


French or changeable Indian Silk; and 
variegate the Parterre of a Garden with the 
different Beauties of Zyacinths, Anemonies., 
and Violets : In ſhort, to diverſify the Face 


of Nature juſt as I pleaſe. 


Rather, ſaid I, if this Increaſe or Dimi- 


nution ſhould give you any Trouble, you 


need only ſuppoſe the Globules of Light to 
be entirely deprived of all Rotation, which 
we will grant them only in the very Action 
of variegating your Silk or Parterre; or, in 
other Words, in being repelled from the 
Bodies, upon which they fall. You may 


freely chooſe which of theſe Methods is 


moſt commodious, each of them will equally 
ſerve your Purpoſe. Des Cartes ſeems to 
have 
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have had this too in common with the Phy- 
ficians, that he thought it unworthy his fruit- 


ful Imagination to confine himſelf to one 


ſingle Method of making his Deſigns ſuc- 
ceed. | 
Notwithſtanding your malicious Inſinua- 
tion, replied the Marchioneſs, I think my- 
ſelf. much obliged to Des Cartes for this Co- 
piouſneſs ; I dare ſay it will not fail him, in 
explaining how it comes to paſs, that one 
Body ſhould give the Globules of Light a 
certain Rotation, and another Body a dit- 
ferent one. . 
I ou are not confined here neither, an- 
ſwered I, but have free Liberty of chooſing 
what Method you like beſt for the Expla- 
nation of the thing in Queſtion, either dif- 
ferent Figures of thoſe Particles, of which 
the Superficies of Bodies are compoſed, or 
their different Diſpoſitions, their different 
Inclination towards each other, ortheir being 
more or leſs ſmooth 3 and a Thouſand other 
Things that you may imagine to yourſelf, 
By theſe Means will your dexterous Philo- 
ſopher compoſe, not only the Finery of Silks, 
and the variegated Beauties of a Garden, 
but all the Elegance of Paul Yeroneſe, or 
the Delicacy of Titian;, and hence too a- 
| _ riſes 
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riſes that lively Bloom on your Complexion, 
which, perhaps, not all the Art of Paul 
Veroneſe and Titian could ever have imitated. 

I ſhould not have thought, anſwered ſhe, 
that my Complexion would ever have en- 


tered into the Cartiſian Syſtem. 


Uit- 
YMNe 


V It enters, anſwered I, into other Syſtems 
1 more generally underſtood, and of ſome- 
5 what more Importance than thoſe of Philo- 
* ſophy; but even theſe muſt receiye great 
Jo Honour from the Explication of ſo beauti- 
lif. ful a Phanomenon. 

II proteſt, faid the Marchioneſs, that this 
m. great Plenty of Cauſes, and above all, the 
ng Simplicity that reigns throughout this Sy- 
1 ſtem, quite charms me not to ſay any thing 
lik. of thoſe Difficulties, which it removes in all 


ch the reſt. I ſhould be glad to ſee how any 


other Woman in my Place would guard a- 


or 

5 gainſt it. 

ng I am too well acquainted with the Lan- 
er guage of Ladies, anſwered I, not to be- 


1f lieve you already conquered. You have 


* not ſufficiently cloſed your Ears to the Song 
of this philoſophical Syren, nor guarded 
ds, | 
4 your Heart againſt the alluring Pleaſures in 
- the luxurious Garden of this Cartefan Ar- 


de; but you have forgot that yourſelf 
: | at 
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at firſt condemned this Precipitation in build. 
ing Syſtems, which cannot afterwards bear 
up againſt the Obſtinacy of Obſervators, 
Hypotheſes or imaginary Syſtems cannot 
long reſiſt the Force of Experiments, which 
are juſtly called by a Man, who carried 
them farther than, perhaps, any. one that 
may follow him, natural Revelations. A 
Liar, even if he was as ingenious as he in 
Corneille's Comedy, will at laſt be found 
out. | 
I had no Notion, ſaid ſhe, that ſo many 
Things could have been produced from fo 
little a Matter, as theſe whirling Particles ; 
and, I think, upon this Account, a little 
Precipitation might be excuſed, and all this 
Moralizing laid aſide. I am extremely fond 
of the Chineſe, becauſe Iam told they effect 
whatever they take in Hand with much 
fewer Inſtruments and leſs Apparatus than 
we do: And, I think, French Muſick much 
preferable to ours, becauſe by a few ſimple 
and plain Notes it touches the Heart and 
moves the Paſſions ; whereas ours, with all 
it's Diviſions, Fugues and Shakes, leaves us, 
for the moſt Part, in a tedious and ſtupid 
Tranquillity. Thoſe, who for every little 
thing make Uſe of ſuch great Machines, 


put 


&---, 
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put me in mind of the Dictators anciently 
bear elected at Rome, with the utmoſt Solemnity, 


tors, and who never omitted chooſing a Maſter 
nnot of Horſe for no other End than to fix a 
hich Nail in the Capitol. | | 
rried You may add, faid I, fince you ſeek for 
that Examples illuſtriouſſy ridiculous, thoſe Kings 
= of Perſia, who never eat, walk, or go into 
e In the Seraglio, till an Atrologer, after many 
und Obſervations and Calculations, has aſſured 
them, that it is a lucky Time to undertake 
"any one or other of theſe important Enterpriſes. 
1 ſo If we had been in Perſia, how many Aſtro- 
les; logers, how many Calculations muſt there 
ittle have been employed before you could have 
this been made a Philoſopher ? which I take to 
ond be a Thing of much greater Importance 
rect than the Walk of a King. 
uch I am afraid, anſwered ſhe, that before the 
han Aftrologer had finiſhed his Calculations, my 
uch Inclination for Philoſophy would have left 
ple me; but, Thanks to my good Fortune, 
ind that I was born in a Country, where, if we 
all have a Mind to walk or hold philoſophical 
us, Converſations, we may do either without giv- 
pid ing the Stars or Sky any Trouble about it. 
tle You ought rather to thank your good 


Fortune, Madam. anſwered I, for being 
| born 
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born in a Country where your Charms are 
not like thoſe of the eaſtern Beauties, con- 
fined to the narrow Limits of a Seraglio. 
With theſe Reflections of your's, ſaid the 
Marchioneſs, you will make me loſe Sight 
of our Colours, whoſe Variety charms me 
the more, becauſe the Production of them 
coſt me fo little Trouble. But how ſhall 
we produce. thoſe various Colours, which 
appear in looking through a certain Glaſs, 
which I once ſaw placed over-againſt a 
Window ? Perhaps you have ſome other 


Sort of Motion to produce theſe Colours, 


which only appear to be in Objects, when 


they are looked upon tarpugh one of theſe 


Glaſles. 


You may form theſe, anſwered I, in the 
very ſame Manner as the firſt: You need 
only make the Globules of Light, that paſs 
through the triangular Glaſs you mentioned 
(which is called a Priſm) turn round according 
to thoſe Rules you have already learnt, and 
according as the Variety of Colours, which 
it produces, require. As to that Diſtinction 
which you ſeem to put between thoſe Co- 
lours, which are really in Bodies, and thoſe 
which are ſo only in Appearance, Des Car- 
tes will not grant it you, for he as well as 
the 
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the Atomiſts (as you may remember) aſſerts, 
that there are abſolutely no Colours in Bo- 
dies, and that they only appear to be fo. 
Thus for Inſtance, betwixt the Red on your 
Cheeks, and that in the Rainbow or Priſm, 
there is no ſort of Difference; only per- 
* haps it would be more pleaſant to make Ob- 
ſervations on the one than on the other; but 
after all they are of the ſame Nature, and 
only appear to exiſt. 3 
Do you think, continued J laughing, that 
ſo many Poets would have compared fine 
Ladies to the Rainbow, if there had not 
been ſome Reſemblance in their Colour? As 
for Example, one of the greateſt Poets in 
our Time has done in thoſe ſublime Verſes, 
where he is deſcribing ſome Beauty, who, 
perhaps, reſembled you. 


Thus op'ning wide the golden Gates of 
Day, 

The roſy- finger d Morning takes herWay, 

Deck*d in the glowingPurple's richeſt Hue, 

Bedrop't with glittering Gems of ſpangled 
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k Dew. 

, Thus, when the Clouds o'ercharg'd with 
Vapours pour | 
a Upon the thirſty Glebe a vernal Show'r; 


Iris 
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Iris her lucid various Bow on high 
_ Gayly diſplays, and ſooths the wen 
Sky. 
The boiſt'rous Winds are huſh'd ; in deep 
Amaze, 
And Ocean ſtills his angry Waves to gaze. 


Ta ſee, ſaid I, that one of the moſt 
ſplendid and pompous Similies, that the 
Poets have in their whole Collection, would 
have been guilty of too eſſential an Error. 

Seriouſly, anſwered the Marchioneſs, I 
always thought that the Colour on my 
Cheeks, whatever it be, was really there, 
and that the Colours in a Priſm, or the 
Rainbow, were only in Appearance: Pray 
explain this Paradox to me, which, to ſay 
Truth, I am very much perplexed with ; 
and deliver me from the Uneaſineſs I cannot 
help feeling on your comparing me to the 
Rainbow, notwithſtanding yon made me a 
great Compliment by this fine Simile. 

This, ſaid I, is reducing Things to that 
Simplicity you ſeem fo fond of, by taking 
away the Diſtinction which you put between 
real andapparent Colours, But the Intereſt 
you have in this Diſtinction, and your Self- 
Love, that makes you tremble at the 
Thoughts 
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Thoughts of loſing your Roſes and Lilies, 
(to ſpeak in the Paſtoral Stile) has at pre- 
ſent got the better of your Love of Simpli- 
city. ll engage there are but few Ladies 9 
vho would be ſo ſcrupulous: But after all, | 
| you cannot, with Honour, adopt a Syſtem 4 
without being willing to admit the Conſe- 1 
quences. | JIM 

We have before ſaid, that there is in Bo- 1 
dies only a certain Diſpoſition and Texture [ 
of Parts, and in the Globules of Light a 
certain Rotation which theſe Parts give 
them. Theſe Globules in a certain Manner, 


tickling and ſhaking the Nerves of the Re- g 1 
tina, which is a very thin Membrane at the if 
Bottom of the Eye, give us the Idea of ſome 4 
Colour, which we, by the Help of. our Ima- i 
gination, refer to the Body, from whence 1 
theſe Globules of Light are derived to us. || 
But I think we are called to Dinner, and | y 

'tis Time for us to ſee what Taſte our Ima- jy 
gination will help us to give the Soup. 
+ Our Imagination, replied the Marchioneſs! | 
I do not know whether he, who has laboured l 


. theſe three Hours to give it a real Taſte, will 
q be very well pleas'd with you philoſophical 


4 Gentlemen, who would reduce every Thing 1 
: to meer Appearance. I dare fay, anſwered l 


LE 
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I, that he will give himſelf very little Trouble 
about ſuch a Trifle as a philoſophica] Opi. 
nion. But however if he did, he muſt bear 
it; for as Bodies are in Reality without 
Colour, fo they are likewiſe, without Taſte, 
Smell, Sound, Heat, Cold, and even when 
they appear moſt luminous, without Light 
The Marchioneſs was very deſirous that 
I ſhould explain this Paradox more fully; 
but J aſſured her, that if we ſtay'd *till the 
Soup wanted heating again, not the fineſt 
and moſt ſimple Explications in the World 
= would help our Imaginations to give it a 
l i | good Taſte. 
1 She was fully convinced of this Truth, 
and we ended our Diſcourſe in the Manner 
of Homer's Gods, who, after their Conſul. 
tations, are ſure never to forget their Am- 
broſia. 


ALL 
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ENTERTAINMENT II. 


That Qualities, ſuch as Light, 
Colours, and the like, do not 
really exiſt in Bodies. Some 
Metaphyſical Doubts concern- 
ing the Senſations we have of 
them. An Expoſition of the 
general Principles of Opticks. 


N 3: URING all the Time we 
: * fat at Table, the Marchioneſs 
was earneſtly employed in giv- 
ing different Degrees of Ro- 
tation to the Globules of Light, 
according as the Variety of Colours, in the 

Objects around her, requir'd ; and in this 

Attitude ſhe conſidered herſelf, as ſhe ſaid, 

as the ſovereign Lady, and abſolute Ruler 

of Nature, having it in her Power to di- 

verſify it at her Will and Pleaſure : But as 

T E R- Vor. I. +. ſocn 
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ſoon as we roſe from Table to take a Walk 
in the Garden, I am ready, began ſhe, to 
diſavow any. Taſte in the Soup, and to re: 
nounce, willingly, every Colour, even thoſe 
I was moſt fond of ; in ſhort, I am willing 
to become a thorough Carteſian, if you can 
only ſupport me, with convincing Reaſons, 
for the Change. There may, to ſay Truth, 
ſtrange Conſequences be drawn from this 
Syſtem of Globules; but perhaps they will 
themſelves. furniſh me with ſome Expedient 
to evade thoſe Conſequences. 

I ſee, Madam, replied I, you wou'd fain 
make the ſame Uſe of Philoſophy, that At- 
torneys do of Law; but Expedients will 
never abide the Teſt at the ſevere Tri- 
bunal of Reaſon. Not all the Potentates 
of the Earth, nor the more powerful Beau- 
ties can influence the impartial Judgment of 
Philoſophy, nor obtain a falſe Interpretation 
of the ſmalleſt Text in their Favour at that 
rigid Areopagus. This is one of the Trials, 
one of the Mortifications which Des Cartes 
makes you undergo, in your philoſophical 
Noviciate. 

But what, does this ſmall Difficulty fright 
you? Take Courage and fear nothing, you 
will at laſt add to the Pleaſures you now 
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receive from your Senſes that farther one of 
contending with them and giving them no 
Credit. 

Hitherto, continued ſhe, I have only the 
Diſſatisfaction to find that we are under a 
continual Illuſion; for if what you ſay be 
true, Things appear to us extremely differ- 
ent from what they really are. We ſee Ob- 


jects diſtinguiſhed by this or that Colour; 


whereas no Colour really exiſts in them; it 
is only a certain Diſpoſition of Parts: We 
perceive that they have Taſte that they are 
hot, that they are cold, and yet they are not, 
in Truth, poſſeſs'd of any of theſe Quali- 
ties. Indeed I cannot help thinking that 
we are in a very unaccountable Situation. 

It is certainly very ſtrange, anſwered J. 
Our Knowledge can make but very little 
Progreſs unleſs it be conducted by the 
Senſes. They continually make us believe 


Things, which a more reſin'd Senſe, or our 


Reaſon, farther inlightened, afterwards con- 
tradicts. You think, for Inſtance, that your 
Hands, which have been the Subject of ſo 
much elegant Poetry, are ſmooth and poliſh- 
ed; and poſſibly might be greatly offended 
ſhou'd any one dare to diſpute their having 
thoſe CO And yet if you were to 
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wou' d be ſurpriſed to fee a great Number 
of Pores that ſeparate their Texture ; and 
to find that they are covered with Scales like 
the Skin of a Fiſh, You wou'd diſcover 


in them Cavities, Eminencies, Valleys and 


Hills, Receptacles for a Nation of little 


Animals, who, perhaps, ſpend their Life 


there: And, to encreaſe your Wonder, you 
would be preſented with the Sight of Ri- 
vers and Seas. In ſhort, you would no 
longer own them for thoſe Hands, formed 


by Love and the Graces, ſo often the Sub- 
ject of the Poets Song. 


Nature, ſaid the . has done 
us a great Favour, in not making our Senſes 
too refined. It would be very bad for us if 
our Touch was exquiſite enough to feel all 
that the Microſcope diſcovers to our Sight. 
We ſhould certainly be extremely unhappy, 
returned I, if our Senſations were ſo perfect 
that in touching a Surface, ſeemingly ſoft 
and ſmooth, our Fingers were every now 
and then to plunge into a Pore, or be 
ſtopped by a Swelling. It is to our Rea- 
ſon's not. exerting itſelf, and to the Groſs- 
neſs of our Senſes that we owe our moſt 
aten Enjpyments: z and Happineſs was 

truly 
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| truly defined a tranquil Acquieſcence under 
- an agreeable Deluſion. 


It muſt be confeſſed, replied the Marchi- 
oneſs, that our Sex 1s greatly obliged to the 
Complaiſance of Philofophers, who, not- 
withſtanding they are ſo well acquainted 
with the Nature of our Superficies, are ſo 
genteel as to hehave towards us like the 
reſt of Mankind. But if I had a Mind to 
charm any 1gnorant Perſon, the very firſt 
Thing I would do ſhould be, to forbid him 
the holding any Correſpondence with thoſe 


de Gentlemen who deal in Microſcopes ; for 
es MW theſe might do mea very great Prejudice. 

if Not all the Microſcopes, nor all the Phi- 
all loſophy in the World, anſwered I, could 
it, ever hinder your appearing lovely to the 
y, naked Eye, and even a Cleopatra might be 


-& contented with this. Virgil makes Corydon 


warn his Alexis not to confide in his beaute- 
ous Colour. 


Truſt not too much to that enchanting Face ; 
Beauty's a Charm, but ſoon that Charm 
will paſs. 


But I may ſafely encourage you to truſt 


E 3 As 


To the ſmooth Surface of your ſnowy Arms 
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Ass our Senſes, if I may uſe the Expreſ. 
ſion, are not Microſcopes, ſo neither are 
our Hearts Philoſophers: We ſhould paſs 
our Time but dully if our Pleaſure was in 
the Hands of Philoſophers ; and if Beauty, 
in order to prove it's Exiſtence, muſt ſtand 
out againſt all the Experiments of a Na- 
turaliſt. One may as well affirm that the 
Chaſtity of a Lady ſhould depend upon the ill 
grounded Suſpicion and diligent Enquiry of 
a jealous Huſband. Theſe two Kinds of 
Men have this in common, that the Searches 
of both equally tend to deſtroy the moſt 
rare and valuable Things in the World. 

But Philoſophers, ſaid the Marchioneſs, 
have no Mercy when once they ſet about 
Deſtruction : For pray, what do they leave 
to Bodies, when Colour, Taſte, and thoſe 
many other Qualities, which they take from 
them, are gone? 

They leave them, anſwered I, in the Poſſeſ- 
fion of Extenſion, (that is Length, Breadth, 
and Depth) Impenetrability, Motion, Fi 
gure, and all the fine Things that Mathe- 
maticians and Mechanics deduce from theſe 
Qualities, upon which I could produce 
you ſo many formidable Volumes, that all 


which has been written upon the Cru/ca, 
would 
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would ſeem compared to theſe as conciſe as 


à King's Declaration of Love. 


Do not you think it enough for Bodies 
to be as much as Bodies can be? Beſides 
what Philoſophers do, with Regard to thoſe 


Qualities we were ſpeaking of, is not pro- 


perly a Deſtruction: They take nothing 
away from Bodies, but what was falſly ap- 
plied to them, and what they had long un- 
juſtly poſſeſſed; and reſtore thoſe Qualities 
to us, to whom they rightly and properly 
belong. Preſcription has, at preſent, no 
Influence on Philoſophy, as it formerly had. 
If a Lover, for Example, ſhould ſay, that 
there was Hope in a certam favourable 
Glance, darted on him from behind a Fan, 
what Harm would a Philoſopher do, who, 
without deſtroying either the Hope or the 
Glance, ſhould tell him that there was no- 
thing in the Glance, but a particular Mo- 
tion of the Eye, cauſed by certain Muſcles, 
and proceeding either from a Principle of 
Pity, or perhaps (if we would trace the 
Thing to it's true Original) Coquetry ? But 
that the Hope was entirely in himſelf, and 
excited by the Means of that Glance. 
Juſt in the ſame Manner, when we are, 


pricked with a Needle, the Pain 1s entirely 
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in ourſelves ; and there is nothing in the 
Needle but a Motion, by which it disjoins 
and lacerates the Fibres of our Body : This 
Separation is the Cauſe that we feel Pain. 
In ſhort, Bodies are only material Subſtances, 
and conſequently can have no Properties but 
what depend on Matter; and theſe the Car- 
teſians have confined to Extenſion, mutual 
Impenetrability, Diverſity of Figure and a 


different Diſpoſition of Particles : And theſe 


are ſufficient to give Bodies a Power of ex- 
citing different Senſations in us, as thoſe of 
Light, Colours, Taſte, and the like. 

It is not neceſſary, for Inſtance, that Co- 
jour ſhould really be upon the Surcace of the 
Body, in order to make me ſee that Colour, 
any more than it is neceſſary for Pain to be 
in a Needle, in order to make me feel it 
when I am pricked : It is ſufficient that as 
the Needle cauſes a certain Diſpoſition in the 
Fibres of my Body, by the Means of which 
I fell the Pain : So that particular Rotation, 
which is in Globules, repelled from the Sur- 


face of a Body, ſhould cauſe another Mo- 


tion upon the Nerves of the Retina, which, 
carried from theſe to the Brain, excites in 
me the Idea, or as they call it, the Senſa- 
tion of Colour. 

| According 
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According to the ſame Principle, if in any 
Body there be a certain Motion capable of 
preſſing the Globules, and darting them to 
our Eyes, the Impreſſion, which they make 
on us, will awake in our Souls the Idea of 
Light. A certain Configuration of Particles, 
or perhaps certain little Animalcules, which 
are in Bodies, by ſtimulating the Nerves of 
the Tongue, in ſuch, or ſuch a particular 
Manner, raiſe in us the Senfation of this or 


that Taſte. Theſe Senſations are generally 


raiſed. in us, by Means of certain Bodies; 


and becauſe we ſee neither their Particles, 
nor the little Animals which are in them, 
the Globules of the ſecond Element, nor 
the Impreſſion which is made upon our 
Nerves, we aſcribe to thoſe Bodies both 
Light, Colour, and Taſte, which, in n Reality, 
are only in ourſelves. 

Reaſon, at length, convinces us is of the 11- 
luſion which our Imagination continually 


puts upon us, and aſſures us, that the de- 


liohtful and hitherto undefined Tafte of the. 
Pine Apple, the pleaſing Verdure of a Mea- 
dow, and even the Light of the Sun, which 


animates and revives the whole 'Univerſe, 


are not eſſentially in them, but all belong to 


Us. 


E I under- 
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I underſtand you, ſaid the Marchioneſs, 
we are enriched at another's Expence, and, 
like ancient Rome, found our Grandeur on 
the Spoils of the whole World. 

Philoſophy would be in a bad State, an- 
ſwered I, if it's Rights had no better Foun- 
dation than thoſe of Policy and Ambition. 
T1 ſee you have not yet a right Notion of it: 
But in order to convince yourſelf that Phi- 
loſophy is no Uſurper, and only takes it's 
Due, preſs one Corner of your Eye with 
your Finger, and you will ſee, on the op- 
poſite Part, a round Flame of a reddiſh Co- 
. Jour. In this Caſe, your Eye certainly 
ſends forth neither Light nor Colour ; the 
only Reaſon of your ſeeing them is, the 
Preflure which your Finger makes upon the 

optick Nerve. 
The Globules of Light which flow from 
the Surfaces of Bodies, occaſion upon the 
Eye the fame Effect as your Finger does, 
only their Operation is more delicate and 
imperceptible. 

The different Diſpoſition and Configura- 
tion of the Particles of a Body, are the 
Reaſon why the Globules make different 
Impreſſions upon us. The Power of a Bo- 
dy's exciting in us the Idea of any particular 

Colour 


— . 
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ls, Colour conſiſts entirely in this Diſpoſition, $i 
d, and the Configuration of it's Parts. Is it 1 
on not evident from hence, that if this Diſpo- Fi 
| fition be changed, the Colour is changed If 
an- alſo? which could not happen if the Co- | 
in- bour was really in the Parts of the Body it- 1 
n. ſelf, Coral, which is of a bright Red, if 30h 
it: it be ground to Powder turns pale; one Li- 5 
hi- quid mixed with another changes it's Co- 9 
t's lour. The Reaſon of all this is, that the Wl 
th Þ Diſpoſition and Configuration of the Parts 1 
p-of theſe Bodies are changed by being ground MM 
o- K or mixt, and from hence they tranſmit the i188 
ly MW Light to us in a different Manner, and con- bi 
he ſequently change our Idea of the Colour ; 38 
he from no other Reaſon proceed the venerable i 
he white Locks of old Age, the tranſient Ill 
Whiteneſs of many Animals of the North 10 
m in Winter. i | 
2 | From hence too it is, that certain Roſes | 
85 in China are in the fame Day both White and q | 
d Purple. From this Cauſe ariſes that ſur- 1 
priſing Variation of Colour, which generally | 
* follows the Change of Paſſions in the Ca- 
e melian, which has furniſhed the Moraliſts 
it and Poets with ſo many Alluſions, the An- 
z I cients. with ſo many Fables, and the Mo- 
r derns with ſo many fine Obſervations. An 
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laſtly, what is it elſe but a Difference in 
theſe Diſpoſitions, that makes you Ladies, 
at your firſt riſing in the Morning, only ap- 
pear as meer mortal Beauties; but after two 
or three Hours employed in the ſacred Rites 
of the Toilette, ſends you forth like God- 
defles dazzling our Sight, and commanding 
our Adoration ? 

I perceive, replied the Marchioneſs, that 
there is nothing impenetrable to Philoſophy ; 
we may hide ourſelves from Men, but not 
from Philoſophers ; and indeed to what Pur- 
poſe would it be for us to endeavour to con- 
ceal ourſelves from a Set of People, who 
are quick · ſighted enough to diſcover the 
Globules of Light, indued with a certain 
Motion, and thoſe Nerves and Fibres to 
which this Motion 1s communicated, and 
thence conveyed to the Brain? A Sight 
which Mortals Eyes have never reached, 


But I muſt confeſs I ſtand in Need of your 


Aſſiſtance, to guide me through this obſcure 
Labyrinth. I do not fee what Relation all 
theſe Motions have to any Colour, that I 
have a Conception of ; for Colour ſeems to 


| tions; 


Have 


me a thing quite different from theſe Mo- 
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Have you any better Conception, an- 
ſwered I, of the Relation between the Idea 
of Pain, and a Separation of the Fibres of 


your Hand? or between the Idea of Hope, 

and a certain Motion in the Muſcles of an 
F Eye? And yet you ſee that theſe Things 
"4 are, in Fact, connected, and that the one 

is the Cauſe, or, at leaſt, the Occaſion of 
t the other. You ſeek for more than it is 
3 | poſlible to give you. Unhappily for us! 
t Thoſe Things which are of the greateſt Im- 
- | portance to human Knowledge are the moſt 
. { doubtful. Who can tell you in what Man- 


0 ner Objects occaſion certain Ideas in the 
e Soul, and how the Soul, on the other Hand, 
n gives certain Motions to the Body? How 
0 the Soul, which is unextended, yet is pre- 
1 ſent in every Part of our whoſe Machine, 


t and though incapable of being ſeen or felt, 
I yet ſees and feels every thing. 
Philoſophers can, with a great deal of 
e Faſe, tranſmit the Motion of the Globules 
I of Light (or any other Motion) to the 
I Nerves, and from theſe to the Brain, where 
0 they all terminate, either by Means of a 
A Fluid that runs through them, or a certain 
Vibration raiſed in them. Nay, Philoſo- 
e phers will go yet farther, and tranſmit this 


Motion 
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Motion to certain Parts of the Brain, which 
are imagined to be the Seat of the Soul; 
but how theſe Motions, when they are ar- 
rived to the Brain, or Seat of the Soul, 
ſhould produce in it different Ideas, is an 
abſolute Myſtery. 3 
This Paſſage, which, in Appearance, is 

fo ſhort, is to Philoſophers what the inna- 
vigable Ocean was to the Ancients. - What 
Communication, what Connex1on can there 
be between Body and Soul, between Ex- 
tenſion and Thought, Motion and Idea, 
Matter and Spirit? What ſort of Commu- 
nication theſe can have with one another, 
is beyond the Reach of our Imagination. 

The ſame, anſwered ſhe ſmiling, that 
Eneas had with the Shade of his Father 
Anchiſes in the Elyfian Fields. They mutu- 
ally communicate the moſt agreeable Things 
in the World to one another; but when 
 LEneas attempts to embrace the old Man, 
he vaniſhes away like a Dream, and is diſſi- 
pated into Air. 

We may draw a fine Allegory from this 

Hint, anſwered I, which would have done 
great Honour to one of the muſty Commen- 
tators of the laſt Age. Now, in order to 
put your Allegory in a clear Light, and to 
| let 
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let you ſee, on the other Hand, that nothing 
is able to diſcourage a Set of People, brought 
up and educated in the Midſt of Difficul- 
ties; ſome of them will tell you, that there 
is a certain Correſpondence or pre-eſtabliſhed 


Harmony betwixt Soul and Body, fo that, 


though they have no more Connexion 
with each other, than an Harlequin-dance 
in our Opera's has with the Death of Dido, 
or the Fate of Rome; yet, by Virtue of 
this pre- eſtabliſned Harmony, at the ſame 
time that certain Motions happen in the one, 
certain Ideas and Deſires ariſe in the other. 
In ſhort, that they are like two Clocks inde- 
pendent of each other, whoſe Weights are 
adjuſted in ſuch a Manner, that when this. 


ſtrikes one, that ſhall always ſtrike two, and. 
ſo on. 


Your Des Cartes will tell you, that upon 


Occaſion, when external Bodies in the ma- 
terial World excite certain Motions in our 
Bodies, the Soul ſees certain Ideas in the 
intellectual World. So that in the material 
World, Madam, you are compofed of no- 
thing but Extenſion, Motion and Fi- 
gure. As to thoſe other Qualities you poſ- 
ſeſs, which render you ſo agreeable and 
charming, they have their Exiſtence only in 


the. 
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the intellectual World. Others will tell 
you, that by Means of certain Motions in 
the Body, God reveals and diſplays certain 
Ideas to the Soul; but they have ſo little 
Regard for any Connexion between theſe 
Motions and our Ideas, that they affirm, we 
might as well hear with our Eyes, or ſee 
with our Ears, provided the Laws of Union 
between Soul and Body were different from 
what they now are; a thing not impoſſible 

to Gcd, fince theſe Laus are e merely arbi- 
trary in him. 

One of the Laws of this Union is, that 
when there are certain Motions impreſſed 
on one of the Membranes of the Eye, it 
ſhould raiſe in us the Idea of Light; and in 
the ſame Manner, when certain Motions 
are made upon a Membrane of the Ear, we 
ſhould perceive the Idea of Sound. And 
as theſe Things are independent of one ano- 
ther, why might not the Idea of Light a- 
riſe from certain Motions upon the Ear, 
and that of Sound from certain Motions 
impreſſed on the Eye? 

And why, faid the Marchioneſs, may 
we not rather ſuppoſe that there are ſome 
ſecret Dependencies between theſe Things, 
which you Philoſophers may not have been 


acquainted 
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acquainted with? The Vulgar hide their 
Ignorance under the Vail of Obſtinacy, and 
do not the Learned endeavour to donceal 
theirs in. Doubts and Queſtions ? 

Your Queſtion at leaſt is reaſonable, an- 
ſwered J; our Horizon is but faintly illu- 
minated with the Beams of a glimmering 
Twilight, and we pretend to ſee as clearly 
as if it was full Day: We continually act 
{eſpecially with regard to Metaphpſics) as 
Columbus would have done, if he had pre- 
tended to write us a compleat Deſcription of 
America, and given an Account of it's In- 
habitants, Rivers, and Mountains, when 
he had only ſeen a little Tract of this Coun- 
try, and did not know whether it was an 
Iſland or a Continent. We reaſon upon the 
Cbimeras of our own Fancy; we deſtroy 
and build Syſtems; we raiſe Doubts, and 
think to ſolve them without agreeing upon 
ſo much as their firſt Ideas. 

One of the moſt elegant Genius's of 
England, who, in our Days, has revived 
the polite and agreeable Literature ſo juſtly 
admired in that happy Iſle, under the Reign 
of Charles the IId, in a little but very va- 
luable Piece which he wrote againſt one of 
the moſt celebrated Metapbyſicians of our 

Time, 
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Time, compares thoſe Gentlemen to fine 
Riders in a Manage, who ſhow their Ad. 
dreſs and Dexterity by making their Hor: 
go backward or fide-ways, and all Ways; 
and at length, after having laboured round 
and round for two or three Hours, diſ- 
mount juſt where they got up. However 
it be with theſe metaphyſical Jockies, it is 
certain, that ſome Things produce others 
very different from themſelves. 

The Americans, without Doubt, would 


be extremely ſurpriſed to hear that certain 


Cyphers, as the Letters of the Alphabet, 
could tranſmit the Hiſtory of a Nation to 
Poſterity, and furniſh two People with 
Means of communicating their Thoughts, 
quarrelling or making Love at the Diſtance 
of four thouſand Miles, juſt as well as if 
they were preſent with each other: And 
would not a Chineſe be greatly aſtoniſhed to 


fee, that certain Marks, drawn upon Lines, 


ſhould produce Sounds, Concords, and in 
ſhort, a Confort of Muſic ? 

As I imitate theſe in their Surpriſe, re- 
plied the Marchioneſs, I will imitate them 
too in their Docility, which they diſcover 
in embracing whatever we teach thera. As 
reaſonable, even at the Expence of — 

| Se A 
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S:]-love. We muſt then ſolemnly abjure all 

thoſe Charms which you calt Roſes and 
Lilies, and ſubmit to that Philoſophy which 
deprives us of them ; perhaps to give us in 
Exchange ſome greater Good. 

I admire your Moderation, anſwered IJ, in 
agreeing to this Cartefien Philoſophy, which, 
to ſay Truth, is ſomewhat injurious to the 
Fair. When the Philoſophy of Ariſtotie 
was in Vogue, who aſſerted, that Qualities 
were really in Bodies, the Ladies might be 
ſomewhat more vain of their Beauty : But 
now they muſt renounce the very Things 
upon which that Vanity was principally 
founded : It is true, that with Globules 
alone, or a hare Diſpoſition of Parts, you 


will ſtill continue to make the ſame Con- 


queſts as you did before, with the Help of 
Colour itſelf ; but it is true on the other Hand, 


that Colour is now forever gone without 


any Hopes of being recovered again. How- 
ever, if you are afraid that this Syſtem may 
do you any Sort of Injury, you need only 
name the happy Mortal you have a Deſire 
to pleaſe, and I will promiſe you never to 
let him into the Secrets of Philoſophy. 

Till there appears another Syſtem to de- 


2h us of that Diſpoſition of Parts "_ 
this 
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this leaves us, replied ſhe, I do not fee 
that we have any T hing to fear; ſince, after 
all, one certain Diſpoſition has only one 
certain Idea fixed to it: So that the Diſpo- 
ſition which excites the Idea of a fine Red 
in you, can produce- that of a Yellow or 
Olive in another Perſon 3 and thus I think 
we are ſecure. 

I am confident, anſwered TI, that r no phi- 
loſophic Syſtem whatever can weaken the 
Empire of the Fair: But that a certain Dif- 
poſition of the Parts of a Body ſhould ex- 
Cite the ſame Idea in all Men, is what I can- 
not aſſure you of, Who can tell whether 
the Leaves of theſe Trees, that I ſee of one 
Colour, which I call Green, may not appear 
to your Sight of another Colour, which I 
ſhould call Red or 7#low, or pehaps of ſome 
other Colour, which is, as yet, new to me? 
Oh Str, this is puſhing Things to an Ex- 
ceſs, ſaid ſhe; you would make me fo phi- 
loſophical that I ſhould be a Peſt to Society. 
You have made me already rob Bodies of 
Light, Colours, Taſte, Smell, and every 
other Quality which People have never 
made any Scruple to grant them, and would 
be greatly offended at any Attempt to take 
them away. But not content with all this, 


you 


— 
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you would have me confeſs that a Colour, 
which appears Green to ſome, ſhould ſeem 
to others Red, Yellow, or ſome 1maginary 
Colour. Is it poſſible to offer a greater Af- 
front to Mankind, than to contradict . a 
Thing they are ſo certainly perſuaded of; 


and to aſſert that they do not all ſee Co- | 


lours in the ſame Manner ? | 

Nay, I will venture, replied I, to tell you 
ſtill more; it is impoſſible for any one, who 
has ever converſed much with Mankind 


(whom you ſeem fo fearful of offending) 


to preſerve the leaſt Deference for them in 
this Point, Who can tell whether theſe 
very Trees, which I fee of one certain 
Height, may not appear to you of another? 
So that what I, for Inſtance, call ten Foot 
high, may appear to your Eyes of a Height 
winch I would call eight, or twenty Feet. 

Pha, you banter me now, faid the 
Marchioneſs, interrupting me : We both 
agree in calling this Tree ſo many Foot high, 
as well as in calling the Leaves Green, How 
then can what you ſay be true? 

We agree, anſwered I, in Words, but 
perhaps not in Things. Two Nations, one 
of which ſhould give their chief Magiſtrate, 
upon whoſe good or ill Adminiſtration de- 
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pend the Life and Properties of his Subjects, 
the Name of King; and the other, ſhould 
give the Name of Ning to a chief Magiſtrate, 
who is only the Ratifier, and Guardian of 
the Laws of Nature, to which he, as well 
as the reſt, is ſubjected. Theſe two Na- 
tions would both agree in the Sound, by 
which they denote their chief Magiſtrate, 
but not in the Idea which they annex to this 
Sound. Both you and J had a certain Mea- 
ſure at firſt ſhewn us, which, tho? it appears 
to you of a different Size, from what it 
does to me, yet both of us agree in calling 
it a Foot, becauſe we were told that Man- 
kind diſtinguiſhed ſuch a Meaſure by that 
Name. According to this, which 1s the 
Rule of our Menſurations, we both ſay that 
this Tree is ſo many Foot high, tho? it may 
appear to me of a greater or leſs Height 
than it does to you; and fo every other 
Thing in Proportion to the different Idea 
we may poſſibly each of us have to a Foot. 
Who can tell then, but you may appear to 
yourſelf, and I to you, like one of Gulli- 
ver's Brobdingnagians; on the contrary, each 
of us may appear, to my Sight, as ſmall as 
a Lilliputian does to your's; and who knows 
too but you may ſee the whole World after, 
the 
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the Proportion of my Brobdingnagian, and 
ſee them of the Size of your Lilliputian: 
So that if it was poſſible for us to ſee with 
each other's Eyes, (which would be an ad- 
vantageous Exchange for me) you would 
deſpiſe the diminutive Size of my Coloſſuſes 
and I ſhould tremble at the Gigantic Sta- 
ture of your Pigmies. We may eaſily tranſ- 
fer the ſame way of reaſoning to Colours. 
We here too agree upon Names, but may 
very probably differ. in Things. Each of 
us, for Inſtance, calls the Leaves of this 
Tree Green, becauſe: we were at firſt told, 
that the Colour of Leaves was Green : But 
it is poſſible that if Things could appear to 
your Eyes, as they do to mine, you would 
be ſurpriſed to ſee theſe Trees, and the 


whole Country, clothed in a Colour, which 


you, perhaps, might call Purple, or ſome 
other, But becauſe we ſee that all Men re- 
ſemble one another in the Make of their 
Bodies, when they have all two Eyes, one 
Mouth, two Legs, and two Hands, we are 


led to imagine from thence, that they muſt 


all reſemble each other in their Ideas; and 
from hence ariſe many Inconveniencies in 


Society, which would not have happened, 


had Men been a little more philoſophical. 
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From hence it is, that a Politician, when 
you are thinking on ſomething quite diffe. 
rent from his Projects, will plague you with 
a long Account of the Intentions of all the 
Privy-Councils in Europe, and the Parti- 


tion which he has already made of Lah; 


for he thinks it impoſſible that a Man, who 
reſembles him in his outward Appearance, 


- ſhould not equally intereſt himſelf in his 


viſionary Schemes. From the ſame Cauſe, 
a Lover will talk you dead with the Hittory 
of his continual Sighs and hopeleſs Paſſion, 
In ſhort, this miſtaken Notion gives Birth 
to numberleſs other Inconveniencies in So- 
ciety. 

None greater, ſaid the Marchioneſs, than 
the Philoſophers occaſion, who endeavour 
to reverſe the Ideas that Mankind have form- 
ed to themſelves, and make us believe that 
we do not all ſee the ſame Thing of the 


ſame Size and Colour. Cannot you find 


ſome Method to make me comprehend, 
whether the World really appears fo diffe- 
rent to different Perſons, as you ſay it does? 
It is not poſſible, anſwered I, to find 
ſuch a Method as you require, unleſs there 
could be any one Meaſure which all Men 
were certain of ſeeing abſolutely of the 
ſame 
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n ſame Size and certain Colours, which, in 
. in the ſame Manner, they could be aſſured, 
appear the ſame to all Eyes, and to theſe 
they might refer all other Colours, as well 
as all other Sizes to the Meaſure. 

As thoſe two People, who make uſe of 
the ſame Word King, to ſignify their chief 
Magiſtrate, though the one be in Effect 
very different from the other, can never 
come to a clear Explanation of the different 
Ideas they would annex to the ſame Word, 
unleſs they define and compare it with other 
Words and Ideas more ſimple, ſuch as both 
o · Parties are agreed upon. Now Red, Yellow, 

and the ſmalleſt imaginable Meaſure, are in 
an themſelves ſuch ſimple Ideas, that they can 
ur neither be defined nor compared with other 
m- Ideas more ſimple. Conſequently we have 
at no Way of knowing, whether all Men have 
the the ſame Conceptions of them or not, fo 
nd that Mankind are much to blame in being 
1d, ſo confident, that the World appears in the 
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fe- lame Manner to all; for it is great odds, l i 
es? but they are miſtaken in this Affair. 1 
ind But what ill Conſequences can there poſ- i 
ere ſibly follow from our ſaying, that the World | 1 
len appears to every ſingle Man different from 9 
the what it does to all the reſt ? ö 5 
me Vol. I. F Nay, vi | 1 
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Nay, if we ſhould go farther, and fay, 
that even the World itſelf does not exiſt, 
and that all theſe Bodies, this Sun, theſe 
Stars, and theſe fine Ladies, are nothing elle 
but Dreams and Apparitions. 

There is one Philoſopher who affirmed, 
that a Perſon need only to have ſlept once 
in his Life-time to be convinced of this. 
So that while ſome are diſputing about the 
Manner in which the World exiſts, others 
abſolutely deny that it exiſts at all; but 
though I have ſlept more than once in my 
Life, I will not preach up a Syſtem to you, 
which would mutually annihilate you and 
me. I will rather aſſure you, that though 
we really ſhould ſee the World in different 
Manners, yet I am willing, for my own In- 
| tereſt, to conſult your Preſervation. They 
will all agree in ſaying, that this Tree is ſo 
many Feet high, and the Leaves green, and 
that you are of a juſt Height and a fine 
Complexion ; and does not this Difference 
of Ideas diffuſe an infinite Variety over the 
whole Face of Nature, who ſeems, even in 
the minuteſt Things, to take a Pleaſure in 
diverſifying herſelf a thouſand Ways? But 
what a Pleaſure muſt you find in imagining 


yourſelf to appear to ſome under the Height 
E 
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of a Wax Baby, and to others as tall as the 
Image of Flora at Farneſe. To ſome of an 
Azure Complexion, with the green Locks 
of a Nereid, and to others of a Vermilion 
Dye, and adorned with the roſy Treſſes of 
Aurora, and under theſe different Aſpects, 
to be agreeable to all, and adored under 
various Forms, as the Goddeſſes formerly 
were among the Ancients. 

I muſt confeſs this Imagination, that e- 
very ſingle Man ſees the Face of the World, 


in a Manner different from all the reſt, 
though (if you will have it fo) it be a 


doubttul Point, gives me ſo much Pleaſure, 
that I make no Scruple of carrying it be- 
yond Size and Colours, to Taſte, Smell, 
and all other Qualities, 

I aid, if you will have it ſo, only out of 
Complaiſance to you; for if it be conſidered 
how very different the Nature of Things 
is, from what it appears to our Sight, ſince 
we reckon, for Inſtance, thoſe Bodies 


ſmooth and ſolid, which are, in reality, full 


of Pores, Cavities, and Riſings, and ima- 


gine.them to be indued with-Colour, Taſte, 


and other Qualities which they have not, 
and which exiſt only in ourſelves : When 


we conſider too, that the ſame Bodies have 
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a different Appearance according to their 
Diſtance, and the other Circumſtances in 

which they are ſeen ; when all this, I fay, 

is well confidered, I do not know whether 
we may not affirm, that every fingle Man 

ſees them in a different Manner from all 

the reſt, and that our Judgment is as much 

deceived in ſuppoſing that the ſame Things 
raiſe the ſame Ideas in different Perſons, as 
it evidently is in the other Reſpe& ; at leaſt 
we may reaſonably doubt whether it be not 
ſo. You may ſay, perhaps, that this is 
raiſing Doubts and Queſtions to hide our 

Ignorance; but I muſt tell you, that it is 
one of the Duties of a Philoſopher to ſearch 
for Motives upon which he may form ra- 
tional Doubts upon Things, or rather (ſuch 
is our Misfortune) this is the beſt Part of 
Philoſophy. 

However, we every Day clearly ſee, that 
the ſame Objects do, in Effect, appear diffe- 
rently to different Perſons. Not to ſay any 
thing of the more important Affairs of Mo- 

rality, Law, and Politics, where what is 
eſteemed in one Nation an Object of Vene. 
ration and Reſpect, is reckoned ſcandalous, 
and deteſtable in another. Did not the 
Ladies in one Age drive all the Colour = | 
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of their Cheeks, and affect a pale languid 
Look, which were capable of inſpiring the 
moſt lively Sentiments, at a Time when a 
painted Face would have been as ſhocking 
as a Fury? But in the next Age this very 
Fury becomes a Venus, and inſtead of Sighs 
and fine Speeches, the pale Beauties are re- 
commended to the Care of a Phyſician, or 
the Uſe of Spaniſh Wool Were not the 
very ſame Graſhoppers, that weary us with 
their troubleſom Chirping, called by an 
ancient Poet the ſweet Harbingers of the 
Summer? | 

There are whole Nations who eſteem 
black Teeth a ſingular Beauty, and others 
who paint one Eye white, and the other red 
or yellow. In ſome other Countries a Beau 
ſcarifies and gaſhes his Face to appear more 
agreeable to the Eyes of a brutiſh Creature, 
who is alone the Miſtreſs of his Heart. An 
Olive Complexion on a Sugar-loaf Head, 
two little black Eyes ſunk in their Sockets, 
a flat Noſe, and the Feet of a Baby, are 
Charms that make great Havock in the 
Hearts of tlie Chineſe, and occaſion whole 
Volumes of gallant Verſes and Love E- 
piſtles. Our Galatea's and Venuss would 
not get ſo much as one Billet-Deux, or a 
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fingle Ode there, but would be looked upon 


as mere Caricatures. 
In the ſame Country Learning i is a Step 


to the higheſt Honours of State, and there 


is more Ceremony in making a Doctor there, 
than the Polanders uſe in electing a King. 
Are not Muſic and Dancing, which are with 
us (as anciently among the Greeks) an Ex- 


erciſe for Perſons of the firſt Rank, looked 


upon in Perſia (as they formerly were at 
Rome) as ſcandalous Employments? And 


would not the ſame Ladies, who cauſe ſo 


many Commotions and Diſturbances in Eu- 
rope, be cloſe confined in a Seraglio, and 


guarded byEunuchs in the eaſtern Countries? 


If you will not conſent to admit a diffe. 
rent Appearance of Things between Men, 
yet you muſt allow it to be fo with regard 
to Nations (as for Inftance, between us and 
the Orientals) unleſs you will except ſome 


particular Follies, which ſeem to have u- 


ſurped a more extenſive and univerſal Right 
over Mankind. 

The ancient Greeks, the Romans, Orien- 
tals, and Americans, though ſeparated from 
each other by ſuch vaſt Tracts of Land, 
and ſo many Seas, yet all agreed in the ridi- 
culous Notion, that when the Moon was in 


an 
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an Eclipſe (which is occaſioned by the Sha- 
dow of the Earth, that deprives her of the 
Sun's Light) ſhe was in hard and dange- 
rous Travel, and imagined they could be 
of Service to her by Howling, rattling with 
their Timbrels, and making the moſt hor- 
rible Outcries and Noiſes they could poſſibly 


invent. 


I find, ſaid the Marchioneſs, you begin 
to grow a httle more moderate after this 
philoſophical Enthuſiaſm, which had carried 
you ſo far, that you endeavoured to reverſe 
the whole Order of Things; but you have 
now conſented to grant, that we think alike 
in theſe Opinions which you call ridiculous, 
As to all the reſt I am very well ſatisfied, 
if you place this Difference of Ideas at ſo 
great a Diſtance as is between us and the 
oriental Countries. | 

In order to make you ftill eaſier, an- 
ſwered I, we will at preſent place theſe dif- 
ferent Ways of Conception at a Diſtance 
till greater, and in Proportion as you grow 
a greater Proficient in Philoſophy, we will 
bring them gracually nearer to us, till at 
laſt we will agree to believe ſome Difference 
between your Ideas and mine, and from 
thence between the two Eyes of ſome Per- 
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ſons to whom the ſame Object appears big. 
ger when ſeen through one Eye, than it 


does when looked upon by the other. 
How is this poſſible, ſaid the Marchio- 


neſs? There is no End to your viſionary 


Fancies, and you ſeem reſolved to put me 
to the utmoſt Proof of my Credulity. Not 
contented to make a Difference of Ideas be- 
tween different Perſons, you carry your 
Notions ſo far as to make this Difference 
between the two Eyes of the ſame Perſon, 
I muſt confeſs I think this a very daring 
Way of proceeding. 

Did not Gaſſendi, anſwered I, one of the 
celebrated Philoſophers of the laſt Age, 
afñrm that he ſaw the Characters of a Book 
larger through one of his Eyes, than the 
other? Don't blame me, the Fault is in 
Gaſſendi's Eyes. You would find many o- 
ther Perſons with theſe faulty Eyes, if they 
were but as curious in examining their Sen- 
ſes, as they are diligent in making Uſe of 
them. 

To ſome Perſons an Object is ſaid to 
appear Green, when looked at through one 
Eye, and 7e/ow, or Blue, when ſeen by the 
other. But do not we ſee every Day, that 
what one Perſon eſteems cold, another calls 
hot? 
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9 hot? Or rather do not we ourſelves think 
it the ſame thing to be cold or hot according 
to our different Diſpoſitions? Would not 
0- the very ſame thing that Milo would have 
ry thought ſmooth as a Mirror, appear rough 
ne as a Nettle to that luxurious Youth, whoſe 
of Bed was ſtrewed with Roſes, and who 
e- could not ſleep for a whole Night, becauſe 
ur a ſingle Leaf happened to be doubled? 
ce And do not theſe different Senſations, 
n. which are ſo extremely oppoſite, as hot and 
ng cold, ſmooth and rough, proceed from a 
different Diſpoſition of the ſenſitive Organs; 
he from a different Affection of the Nerves, or 
re, the more or leſs delicate Texture of the 
ok Parts appointed to carry theſe Senſations to 
he the Brain? And is it not therefore very 
in probable, that theſe Differences may be in 
0+ the Membrane of the Eye, upon which the 
ey Images of Objects are depictured, and in 
n- the Filaments of the Optic Nerve, which 
of tranſmit theſe Images to the Brain? Hence 
it would follow, that as we receive different 
to Senſations from the ſame Object of hot, 
ne cold, ſmooth, and rough, we ſhould find 
he the ſame Difference in our Senſations of 
lat Colours, and the like. 
s 
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In order for me to enter into your Senti- 
ments, ſaid ſhe, you muſt explain what you 
mean by ſaying, that the Images of Objects 
are depictured upon the Membrane of the 
Eye; and that the Optic Nerve tranſmits 
thoſe Images to the Brain ? 

Do you know; anſwered I, that an Ex- 
plication of this will be no leſs, than an Ex- 
plication of Viſion itſelf ? 

So much the better, ſaid ſhe. Indeed it 
ſeemed pretty ſtrange to me, that after you 
had ſpoke ſo much upon the different Ways, 
in which it is poſſible for us to ſee, you 
ſhould be ſilent upon the Manner 1 in which 
we really do fee. 

I will not defer this Explication any 
longer, anſwered I, and I ſhall be extremely 
happy if my ſhewing you, in what Man- 
ner you ſee me, may induce you to look 
upon me in a different Way from what you 
have hitherto done. 


Light is principally ſubjected to the two 
Ac idents of Reflexion and Refraction. Re. 
flexion, according to the Carteſſans, hap- 
pens when, by a Colliſion of the Globules 
of Light, with the ſolid Parts of Bodies, 
theſe Globules are repelled back again juſt 


as a Ball rebounds, when it is ſtruck againſt 


the 
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the Earth. And it is by this reflected Light, 
that we fee all Bodies, the Moon, the Pla- 
nets, Heavens, and every Thing elſe, ex- 
cept the Sun, Stars, Fire, and all thoſe 


other Bodies here below, which ſhine by 
their own Light. 


Refraction is cauſed, when the Globules 
of Light, in paſſing through Air, Water, 
Glaſs, Sc. meet with the Pores and Cavi- 
ties of thoſe Bodies; ſo that the Ray, which 
is only a Chain or Series of Globules, bfeaks 
and is turned out of it's proper Path, and 
takes a different Direction in it's Paſſage 
from what it had before. Pellucid, or tranf- 
parent Bodies which ſuffer the Light to pafs 
through them, ſuch as Water, Air, Dia- 
mond and Glaſs, are called Mediums. | 

Hence Refraction is ſaid to happen when 


the. Light paſſes from one Medium to an- 


other; and this Refraction is greater or leſs, 
(that is, the Rays are more or leſs broken 
and turned aſide from their Path) in Pro- 
portion to the different Denſities of the Me- 


diums through which the Light ſucceſſively 


paſſes. 

Thus for Example, the Rays are more 
broken in paſſing from Air into Glaſs, than 
in paſſing from Air to Water, becauſe Glafs 
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is much more denſe than Water; and, for the 
ſame Reaſon, they will be more broken in 
paſſing from Air to Diamond. 

If this was a proper Time, ſaid the 
Marchioneſs, to make Criticiſms upon Poets, 
it might be ſaid, that 74% has not expreſſed 
himſelf very accurately when ſpeaking of 
Armida, he ſays, 


As limpid Streams tranſmit the unbroken 
Ray, &c. 


Poetry in theſe Verſes does not ſeem to 


agree with Optics, which will not allow that 
a Ray can be tranſmitted unbroken. 


Taſſo perhaps, anſwered I ſmiling, would 


be underſtood to ſpeak of thoſe Rays, which 
fall perpendicularly upon Water or Cryital, 
that is, without being inclined (with Regard 


to the Surfaces of thoſe Mediums) either to 


one Side or the other, as a Thread would 
fall upon the Ground if it had a Weight 


faſtened to it: For in this Caſe, the Rays 
paſs on without being broken, and continue 


to proceed in the fame Path as they firſt ſet 


out in: But the Truth is, that Poets do not 
addreſs themſelves to Philoſophers, nor to 


you who have your Mind now taken up 


with 
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12 with Refractions; but they write for the 

in People, and conſequently, muſt often make 
uſe of vulgar Prejudices and Opinions; and 

he provided the Images be lively, the Paſſions 

ts, ſtrong, and the Numbers harmonious, we 

ed may pardon them a Miſtake in Optics. 

of What do you think of Ovid, who has 


perhaps ſtretched the poetie Licence too far, 
and made the Sun in a Day run through all 
en the Signs of the Zodiac; whereas, according 
to the exact Rules of Aſtronomy, his diur- 
nal Courſe is confined to about the thir- 


to tieth Part of only one Sign? 
lat In the ſecond Book of the Æneis, that 

Maſter- piece of ſublime Poetry, there is a 
ild very fine Image, which, if examined by the 
ich Laws of Optics, would loſe all it's Juſt- 
al, neſs. Aneas, after he had been aſſured by 1 
rd Hector in a Dream, of the irreparable Ruin 1 
to of his Country, aſcends a Turret, and there i 
11d diſcovers the Treachery of the Greeks, whoſe ll. 
zht dreadful Effects appeared from every Quar- | f 
1ys ter. The Palace of Deiphobus already levelled | * 
ue to the Ground, his next Neighbour, Ucale- Il 
ſet gon, on Fire; and the Flames of that City, 9 
10t which a ten Years Siege had attacked in i 
to vain, dreadfully reflected by the Waves of bs 
up the Sea, Il. 
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FI" . 


—— The Seas are bright 
With Splendour not their own, and ſhine 
with Trojan Light. DrvnDexN. 


Now in the Situation in which Af reas 
ſtood this could not poſſibly be; for the 
Opticians will tell you, that in order for 
him to ſee'the Flames of the City ſhine up- 
on the Sea, the Sea muſt have been placed 
between him and thoſe Flames, which it 


was not. But who would not excuſe this 


Error, which can be ſeen only by a very 
few, for the Sake of thoſe fine Verſes which 
all the World admires ? 

But to return again from Poetry to Ns⸗ 
tural Philoſophy; a Tranſition you have 
made extremely familiar to me. 

The Rays of Light, in their Paſſage 
through a rare Medium, into a denſe one, 
as from Air into Glaſs, and in their Paſſage 
from a denſe one into a rare, as through 
Glaſs into Air, undergo very different Modes 
of Refraction. I would be here underſtood 


to ſpeak only of ſuch Rays as fall obliquely 


upon the Mediums ; for you already know 
that thoſe, which fall perpendicularly upon 
them, ſuffer no Refraction at all. Suppoſe, 
for Example, that a Ray of Light falls 

through 


v 
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through Air obliquely upon a Piece of 


Glaſs, from the Inſtant it touches the Sur- 


face, it will be changed, from it's Direction 
of a right Line, and form an Angle there, 
by receding farther from the Surface of the 
Glaſs, in it's Inclination, to a Perpendicular, 
We will ſuppoſe, if you pleaſe, that Baſon, 
which ſtands before you, quite dry : So that 
a Ray, darting from your Eye, meeting no 
Interruption, ſtrikes it's Bottom in the Cen- 
tre: But as it is full of Water the Ray will 
be changed, from it's original Direction, 
in the Manner that has been before explain- 
ed; and from the Moment it touches the 
Surface, tending more to a Perpendicular, 
reach ſome Part of the Bottom neater to 
you than it's Centre. 

Theſe, Madam, are all the Lines and a 
the Figures which I ſhall trouble you with 
for the Explanation of this Phanomenon. 

Why, what Neceflity could there be for 
Lines and Figures, to make one underſtand 
that a Ray, in it's Paſſage from Air into 
Water or Glaſs, muſt neceflarily deviate 


from it's right Direction? And by a Parity 


of reaſoning, muſt not the contrary happen 
in the Paſſage of a Ray, from Glaſs into 
Air? 
| Without 
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Without Doubt, Madam, in that Caſe, the 


Direction of the Ray is ſtill brought nearer 


to that Surface of the Air, which imme— 
diately touches that of the Cryſtal : So that 


it's Tendency is rather to get between them, 


as it were, by which, it is neceſſarily thrown 
off ſtill more from the Perpendicular. The 
Ancients knew but little of theſe Deviations 
and Properties of Light; a more exact 
Knowledge of which has greatly contri- 
buted to the Perfection of Mronomy; from 


theſe ariſe a great many odd, and ſeemingly 


unaccountable Appearances, which amuſe 
us every Day, as in ſeeing Objects through 
a Priſm, where in Reality they are not: An 
Oar broken in the Water, and our ſeeing 
ourſelves crooked in the Bath. 

The very Thing, cried the Marchioneſs, 
that happened to me the other Day, and 1 
could not help being anxious about the 
Cauſe of it. - 

The Cauſe, Madam, is nothing more 
than the Refraction, which Rays of Light 
undergo, in paſſing from Water into Air: 
It would be a moſt agreeable Entertainment 
to ſhew you all the whimſical Effects of it 
upon the Margin of your Bath. Optics 
make us yery curious, 
That 
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That kind of Curioſity, faid ſhe, ſhould © 
be confined to Optics only; but however 
that may be, it would ſtill be gregter Curi- 
ofity to ſee how far that Phænomenon, 
which I indiſcreetly interrupted, agrees with 
the Preſent. 

It is to theſe Deviations and Refractions 
of the Rays of Light, (tho? the Tranſition 
be by no ways agreeable, from ſo charming 
an Epiſode, to the preſent Subject) that 
we owe theſe ſeveral Appearances : That of 
Water in Baſons, and a River's appearing 
deeper than it really is; our ſeeing at Sea 
beyond the Reach of common View : From 
hence *tis too, that Mariners, after the Fa- 
tigue of a long Voyage, are ſooner bleſſed 
with the Sight of the wiſhed for Shore: 
Hence too the Sun and the full Moon, when 
near the Horizon, in Appearance, change 
their real Figure for that of an Oval. Theſe, 
and all other Phenomena of this Kind, pro- 
ceed from the ſame Cauſe, viz. That as 


the Rays, proceeding from them, undergo 


the Refraction which has been already ex- 
plained to you, we ſee them in Places where 
they really are not; but the Eye, not in 
the Secret of Refraction, always ſees the 
Object in that Direction, in which the Rays 

after 
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after their Deflexion ſtrike it: So that not 
only the Situation of the Object is changed, 
but their Figure too. Had I looked through 
a Priſm the firſt Time I had the Honour of 
ſeeing you, which refracted the Rays to ſuch 
a Degree, as to ſtrike my Eye, in the ſame 
Direction that they would come from Hea- 
ven, 1n that Caſe, unacquainted with Optics, 
I ſhould have thought you placed there, ſur- 
rounded with a vaſt Variety of Colours, and, 
like Endimion, to the Moon, ſhould have 
addreſſed myſelf to you to deſcend ; and 
ty ſome florid Deſcription, of a ſolitary 
Bower, or ſhady Valley, invited you to quit 
your ftarry Seat: And all this would have 
riſen from the Direction which the Priſm 
would have given to the Rays which came 
from you to my Eyes. 

I fancy, ſaid the Marchioneſs, that Man- 
kind always look upon thoſe, who are in a 
Condition much ſuperior to their own, 
through certain Priſms, which make them 
appear as if they were tranſported to Hea- 
ven, to revel upon Ambroſia; enjoy the 
Converſation of the Gods, and be ſurround- 
ed with Glory and Happineſs: Whereas, 
the more they are elevated above others 

upon 


E 
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upon Earth, the more ſubject are they to 
the Sport and Caprice af Fortune. 

This Compariſon will appear ſtill juſter, 
anſwered I, upon this Account, that as 
when we quit the Priſm, we ſee the Objects 
again return to their proper Place : So when 
we forſake the Prejudices of the Vulgar, 
and ſubſtitute thoſe of good Senſe 1n their 
Room, theſe Demi-Gods appear nothing 
more than other Men, and in a Condition 


not greatly to be envied. 


But to return to our Subject. A philoſo- 
phical Eye every Day diſcovers an infinite 
Number of ſtrange and diverting Phæno- 
mena ariſing from the Change of Direction, 
produced in the Rays of Light, not only 
by Refractions, but by Reflexion too: From 
hence proceed all the Wonders of concave 
Glaſſes, by the Help of which, that Poet, 
who wrote a Diſſertation on the Nature of 
Bees, could diſcern the ſmall Members and 
diminutive Parts of that noble and in- 
duſtrious Inſe&, and magnified them to that 
Degree that 


Objects their nat'ral Size fo far ſurpaſs 

That Bees ſeem Dragons in the magic 
Glafs, | 

With 
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With theſe Glaſſes too, the Veſtals re. 
kindled their ſacred Fire whenever it hap. 
pened to be extinguiſhed : From hence 
aroſe the Fables of Archimedes and Proclus , 
and Ignorance and Impoſture have rendered 
theſe Glaſſes one of the favourite Inſtru- 
ments of Magic. But amongft all the Pha 
nomena ariſing from the Reflexion of Light, 
you will be perhaps ſurpriſed to find that 
there is one, which tho? extremely curious 
in itſelf, yet preſents itſelf to you every Day 
unnoticed, 


What can this unfortunate Phænomenon 
be ? 
Tis, Madam, the Repreſentation of your- 
ſelf, which appears beyond your Looking- 
Glaſs, while you conſult the Graces to throw 
your Hair into the moſt becoming Diſorder : 
In that Caſe, the Rays of Light, proceed- 
ing from your Face, reflect from the Look- 
ing-Glaſs to your Eyes, exactly preſerving 
their Diſtances from each other; and ſo ap- 
pear as far beyond the Glaſs as you are from 
it: And from the Pleaſure this beauteous 
Repreſentation affords you, you eaſily con- 
ceive what Pleaſure the Original muſt give 
to others. The celebrated Milton, has, in 
his ſublime Poem, finely deſcribed the De- 


light 


{i 
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light and Surpriſe of Eve the firſt Time ſhe 
ſurveyed herſelf in a Fountain 


hat ſtood unmov'd 
Pure as the Expanſe of Heaven. 


And this Image of herſelf appeared fo 
charming, that, like another Narciſſus, ſhe 
afterwards ingenuouſly confeſſed to Adam, 
that tho? ſhe thought him fair, yet he ſeemed 


— Leſs fair, 
Leſs winning, ſoft, leſs amiably mild, 
Than that ſmooth wat'ry Image 


Does not this Paſſage of Milton convey 
ſome malicious Infinuation, ſaid the Marchi- 
oneſs? And is not his real Meaning, that 
the Sight of a Huſband gives a Woman leſs 
Pleaſure, than even an Image or a Shadow ? 


PL el, WI Wl HTS ES 1 bf 


However, I agree that our firſt Parent was 


in the Right to admire this fine Phænome- 
non; and I have been greatly to blame in 
my Neglect of it; but we are too early ac- 
cuſtomed to the Sight of theſe Things, for 
them to make a ſtrong Impreſſion upon us. 


It 
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If any one had told me, a few Days ago, 
that certain Rays, flowing from my Face, 
would have been reflected from the Lock. 
ing-Glaſs, I ſhould have believed it to 
be one of thoſe uſual Enigma's which Gal- 
lantry borrows from Tradition, or founded 
upon the Authority of ſome old Romance: 
But I confeſs, that from this Time I ſhall 
ſurvey myſelf in the Glaſs with a ſort of phi- 
loſophical Pleaſure. 

Amongſt the Amuſements of Philoſo- 
phers, there is none greater, Madam, than 
that of obſerving the various Play of the 
Rays, in their Paſſage through a Convex 
Glaſs: A Glaſs, whoſe Surface is ſwelled 
on either Side, and reſembling a Lentile, is 
for that Reaſon called a Lens. Suppoſe two 
Rays exactly parallel to each other, that is 
to ſay, which in all given Parts preſerve 
an equal Diſtance from each other, in the 
ſame Order; for Example, that theſe Eſ- 
paliers ſtand, without receeding from, or 
approaching each other. Theſe two Rays 
falling upon a Lens, and being refracted, 
unite in a Point beyond it, called the Focus 
of the Lens; this Point appears more or 
leſs diſtant, in Proportion to the Convexity 
of the Glaſs : If it be but little, the Focus 
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is at a greater Diſtance: If more convex, 
it is nearer to it. In theſe ſeveral Degrees 
of Diſtances, we pronounce the Qualities of 
a Glaſs, as *tis of ſuch or ſuch a Focus, ac- 
cording as the Point is diſtant from it: As 
in deſcribing the Power of an Engine, you 
ſay, it will raiſe Water to ſuch or ſuch a 
Height. 

I ſhould imagine, ſays the Marchioneſs, 
that you call it the Focus; becauſe in that 
Point we may light a Candle, which I ſee 
lately done with one of thoſe Glaſſes, ſeem- 
ingly without Fire. 

They might have gone ſtill farther, re- 
plied I, and lighted it with Ice, for a Lens 
of Ice will have the ſame Effe& as a Glaſs 
one for a ſhort while. How many Imper- 
tinencies might this have furniſhed the Poets 
with in that time when their Language 
was ? | 


See, guarded by the watchful Powers of 
Love, 

Fair Delia ſlumbers in the peaceful Grove; 

Struck with the Sight, let wond'ring Mor- 
tals own 

Amidſt the gloomy Shades, a radiant 


Sun. 
But 
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But the Reaſon that you give is a very 
good one. The Burning which follows in 
that Point where the Lens unites the Rays 


which were at firſt parallel, and forms them 


into a Flame, 1s the very Reaſon why it is 
called the Focus. 
A Number of Rays not coming in pa- 


rallel Direction, but diverging from each 


other, will unite in a Point beyond the 
Focus. Hence *tis, that a Lens is faid to 
make both paralle] and diverging Rays con- 
verge. We call ſuch converging which 
proceed from different Points in a Ten- 
dency, to approach each other and meet: 
Thus the Walks of a Grove planted Star- 
wiſe gradually approaching each other, meet 
at laſt in a common Centre. The Image 
ſtrikes, Sir, but yet I believe thoſe very 


Walks to a Perſon, placed in the Centre, 


will appear diverging, as in the Continu- 


ance of their Direction, they gradually re- 


cede from each other. 

You want nothing, Madam, replied J, 
but to turn over Euclid and Apollonius a lit- 
tle, to put on now and then an abſtracted 
Look, and you will be a complete Geome- 
trician. But to purſue our Rays, the greater 


the Diſtance of the Body, when they come 


from 
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from the Glaſs, the nearer the Focus; and 
ſo on the contrary, the nearer the Body to 
the Glaſs, the more diſtant the Focus; pro- 
vided, however, that the Point, from whence 
theſe Rays proceed, be not at ſuch a Di- 
ſtance, that inſtead of uniting they are 
thrown out of the Glaſs either dwerging or 
parallel. 


Opticians, in order to find out the in- 
finite Play of theſe Rays, make uſe of a 
certain Science called Algebra, which has 
extended it's Dominion over all Natural 
Philoſophy, and has been applied by the In- 
genuity of Intereſt to civil Uſes, and to il- 
juſtrate the Doctrine of Chances, in ſuch 
Games as moſt depend upon the Caprice of 
Fortune. It has even inſinuated itſelf into 
the litigious Worlds of Law and Morality. 
They are always provided with certain Let- 
ters connected together, with certain Signs 
which they call Symbols : With theſe, pro- 
vided they do but know the Qualities of 


the Lens, that is to ſay, the Length of it's 


Focus, and the Diſtance from whence the 
Rays come, or the Diſtance of the Point, 
in which ſuch Rays unite, as fall converg- 
ing on the Lens, can inſtantly tell you, 
whether they will unite or no; whether 
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But the Reaſon that you give is a very 
good one. The Burning which follows in 


that Point where the Lens unites the Rays 


which were at firſt parallel, and forms them 
into a Flame, is the very Reaſon why it is 
called the Focus. | 
A Number of Rays not coming in pa- 
rallel Direction, but diverging from each 
other, will unite in a Point beyond the 
Focus. Hence *tis, that a Lens is ſaid to 
make both parallel and diverging Rays con- 
verge. We call ſuch converging which 
proceed from different Points in a Ten- 
dency, to approach each other and meet: 
Thus the Walks of a Grove planted Star- 
wiſe gradually approaching each other, meet 
at laſt in a common Centre. The Image 
ftrikes, Sir, but yet I believe thoſe very 
Walks to a Perſon, placed in the Centre, 
will appear diverging, as in the Continu- 
ance of their Direction, they gradually re- 
cede from each other. | 
You want nothing, Madam, replied I, 
but to turn over Euclid and Apollonius a lit- 
tle, to put on now and then an abſtracted 
Look, and you will be a complete Geome- 
trician. But to purſue our Rays, the greater 
the Diſtance of the Body, when they come 
from 
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from the Glaſs, the nearer the Focus; and 
ſo on the contrary, the nearer the Body to 


the Glaſs, the more diſtant the Focus; pro- 


vided, however, that the Point, from whence 


theſe Rays proceed, be not at ſuch a Di- 


ſtance, that inſtead of uniting they are 
thrown out of the Glaſs either Arverging or 
parallel, 

Opticians, in order to find out the in- 
finite Play of theſe Rays, make uſe of a 
certain Science called Algebra, which has 
extended it's Dominion over all Natural 


Philoſophy, and has been applied by the In- 


genuity of Intereſt to civil Uſes, and to il- 
juſtrate the Doctrine of Chances, in ſuch 
Games as moſt depend upon the Caprice of 
Fortune. It has even inſinuated itſelf into 
the litigious Worlds of Law and Morality. 
They are always provided with certain Let- 
ters connected together, with certain Signs 
which they call Symbols: With theſe, pro- 
vided they do but know the Qualities of 


the Lens, that is to ſay, the Length of it's 


Focus, and the Diſtance from whence the 
Rays come, or the Diſtance of the Point, 
in which ſuch Rays unite, as fall converg- 
ing on the Lens, can inſtantly tell you, 


whether they will unite or no; whether 
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they will paſs through the Lens parallel or 


diverging, or in what Point they will unite, 


and all this with a certain Kind of Magic, 
that would ſcarcely have paſſed unpuniſhed 
in thoſe Days when it was criminal to aſ- 
ſert the Motion of the Earth, or the Ex- 
iſtence of the Antipodes. 

The Uniting of the Rays, diverging Es 
ſeveral Points, into the like Number of 
Points beyond the Lens, which ſeems in it- 
ſelf a very indifferent Thing, ſupplies us 
with one of the fineſt Sights you can poſ- 
ſibly imagine: If to a Hole made in the 
Window-ſhutter of a darkned Room, you 
apply a Lens, and over-againft this, at a 
proper Diſtance, there be placed a Sheet of 
white Paper, you will ſee all the Objects 
which are without the Window (eſpecially 
thoſe which are directly oppoſite to the 
Lens) inverted and painted upon the Paper 
with a B:auty, Vivacity, and Softneſs of 
Colours, that would make a Landſkip, drawn 


by Claude Lorrain, or a Viſto by Canal- 


leto, appear faint and languid. You will 
diſtinguiſh the exact Diſtance of Objects by 
the Difference of their Size, and the Con- 
fuſion in which thoſe that are fartheſt off 


muſt always appear, and from a gradual 
Faintneſs 


gic, 


hed 
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Faintneſs of Colouring ; in ſhort, from a 
moſt exact Perſpective, the grand Secret of 
that happy Art of Delufion, Painting. 

It is impoſſible to expreſs to you the 
Pleaſure that reſults from the Motion and 
Life which animate this fine Piece. The 
Trees are really agitated by the Wind, and 
their Shadow follows the Motion. The 
Flocks bound upon the Lawns; the Shep- 


herd really walks; the Veſſel ſpreads it's 


Sails along the Piece; and the Sun-beams 
play upon the Waters: Nature draws her 


_ own Picture inverted and in Miniature. 


It is pity, ſaid the Marchioneſs, that ſo 
fine a Picture, drawn by the Hand of fo 
excellent a Maſter, ſhould be turned upſide 
down, which 1am as much at a Loſs to 
find the Reaſon of, as T am of the Manner 
in which it is formed. 

Let us ſuppoſe, anſwered I, without- ſide 
of the Window, over-againft the Lens, an 
Arrow to be placed horizontally, that 1s, 
even with the Bottom of the Window : Let 
the Point of this Arrow be on the Right- 
hand, and the Feathers on the Left. Sup- 


poſe too, that the Extremity of the Point 


emits Rays upon the Lens, which intirely 
cover if. Thefe Rays unite beyond the 
G 2 Lens 
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Lens itſelf in another Point, but in paſling 
through the Lens, inſtead of being on the 
Right-hand, as they were at firſt (as pro- 
ceeding from the Point of the Arrow, which 
we ſuppoſed to be on the Right-hand) they 
change their Situation, and are placed on 
the Left. In the ſame Manner, the ex- 
treme Point of the Feathers throws Rays 
upon the Lens, which unite in another 
Point, and after their Paſſage through the 
Lens, are turned from the Left to the 
Right-hand. Juſt in the ſame Manner as 
if a Perſon held two Sticks, one in each 
Hand, and ſhould croſs them together; 
that which, before the crofling, was on the 
Right, will afterwards be on the Left-hand, 
and on the contrary, that, which was on the 
Left, will be on the Right. Now the 
Rays that fall upon the Lens croſs each 
other, juſt as theſe two Sticks do in the 
Point where they touch. The fame may 
be ſaid, if the Arrow ſhould be ſet up- 
right. Thoſe Rays, which proceed from 
the Top of it, after being croſſed, and paſ- 
fing through the Lens, remain at Bottom, 
and thoſe which came from the Bottom, at 
Top. Thus you ſee the whole Situation 
of the Rays is changed : That which was 


at 
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at Top, is placed at Bottom, and what was 
at Bottom, appears at Top: That on the 


Right-hand is turned to the Left, and that 
on the Left to the Right. If a Sheet of 


Paper be then placed behind the Lens, in 
the Place where theſe Rays unite, they will 
draw you an Image of the Arrow, in which 


the Point ſhall be on the Left-hand, and 


the Feathers on the Right; or, in other 


Words, the Image of the Object will be 
inverted. 

You may eaſily transfer what T have ſaid 
of the Arrow to a Landſkip, a Piazza, or 
any other Obje&, with this Difference how- 


ever, that all the Parts of a Landſkip or 


Piazza cannot be equally diſtinct in the 


Picture as thoſe of the Arrow are, becauſe 


the Rays unite at different Diſtances of the 


Points, from whence they flow. If, for 
Inſtance, an Object in the Middle of this 


Walk is ſeen diſtinctly upon the Picture, 
as it will be if the Paper be ſet in that 


Spot, where the Rays which come from it 
unite z Objects which are nearer cannot be 
diſtinct, becauſe the Point where their Rays 
unite is at a greater Diſtance. Neither will 
Objects, which are farther off, be diſtinct, 
becauſe the Point, where their Rays unite, 
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is nearer the Lens, and conſequently the 
Rays, as well of the one as the other, fall 
upon the Paper disjoined, and only form an 
Image there, which will be very dim and 
languid, or, in other Words, confuſed; ſo 
that for thoſe Objects, which are far off, 
we muſt place the Paper nearer the Lens, 
and ſet it at a greater Diſtance when we 
would ſee thoſe which are near. 

Pray then, ſaid the Marchioneſs, provide 
yourſelf with a Lens, and give me a Sight 
of theſe fine Landſkips all round us upon 
a Sheet of Paper. For I muſt confeſs I 
have a great Curioſity for this, both as a 
Woman, and as a Woman whom you have 
rendered half a Philoſopher. 

I with, anſwered I, that I had one with 
me to ſatisfy your Curioſity this Moment, 
which by what you ſay muſt be extremely 
ſtrong; but I will ſatisfy you, as ſoon as [ 
am able, with a View of this Camera Ol ſcura, 
the rather becauſe I don't think a dark 
Room the moſt improper Place to entertain 
a Lady. But what will you imagine, if I 
deſire you, when we are there, to ſuppoſe 
yourſelf placed in one of your own Eyes, 
and that you ſee every thing that paſſes 
in it. 


The 
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The Camera Obſcura repreſents the Inſide 


of our Eye, which is nearly of the Shape 
of a Ball: The Hole in the Window is the 
Pupil which is in the Fore-part of the Eye, 
and appears in all as a dark Hole ſometimes 
greater, ſometimes leſs. The Lens is the 
cryſtalline Humour, which is exactly of 
that Figure, and is placed over- againſt the 
Pupil, and ſuſpended by certain little Fibres 
called the Ciliar Proceſſes, which proceed- 
ing from a Coat, or very thin Skin, which 
incompaſles the Inſide of the Eye, are fixed 
in the Edge of it: The Paper on which the 
Image of Objects is depictured, is the Re- 


tina compoſed of the Filaments and medul- 


lary Subſtance of the optic Nerve, which 1 
faſtned to the Eye behind, and is the grea, 
Channel of Communication between that 
and the Brain. The Spaces which are be- 
tween the Fore-part of the Eye and the 


cryſtalline Humour, and between this and 


the Retina, axe filled with two Humours 
leſs denſe than the Cryſtalline, but denſer than 


the Air. By the Help of all this Apparatus, 
external Objects are pictured upon the Re- 


tina in Miniature, juſt as in the Camera 
Obſcura, and thus we fee. | 
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Really I did not think, ſaid the Marchi- 
oneſs, that I ſhould be tranſported thus in 
an Inſtant, from the Camera obſcura, to the 
Inſide of my own Eye; nor that the fine 
Picture, you before deſcribed, had ſo much 
Relation to Viſion. 

Many muſt have obſerved this, anſwered 
I, before you, without ſuſpecting any ſuch 
Relation. If there be a Hole made in any 
Room, which is otherwiſe dark; and this 
Hole does not exceed a certain Bigneſs, this 
will be ſufficient to ſhew you thoſe Objects 
which are over-againſt the Hole, painted 
upon the oppoſite Wall, or the Floor of 
the Chamber. 

Is there no Need of the Lens then, ſaid 
the Marchioneſs, in order to the Production 
of this Picture? 

It is neceſſary, anſwered I, to give it, in 
ſome Meaſure, the finiſhing. Stroke. But 
even without the Lens, if the Hole be ſmall 
enough, and the oppoſite Wall or the Floor 
not very diſtant, the Rays which pals 
through the Hole are near enough not to 
appear confuſed, and may draw a tolerable 
Picture of the external Objects upon the 
Wall or the Floor. 

If 
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If the cryſtalline Humour becomes opaque, 
which is what forms a Cataract, there is no 


other Remedy in this Caſe. to recover the 


Sight, than by depreſſing the cryſtalline Hu- 
mour and cutting the Filaments, which hold 
it ſuſpended, and then ſome faint Repre- 
ſentation of the Objects may be drawn on 
the Retina of thoſe unhappy Perſons. But 
as the Picture in the dark Room, is much 


weaker and more confuſed, if there be not 


a Lens applied to the Hole; fo is that 
which is made upon the Retina of theſe Per- 
ſons, when the cryſtalline Humour, which 
is the Lens of the Eye, 1s no longer fixed 
over-againſt the Pupil. It is true thoſe 
two Humours which remain (the glaſſy and 
aqueous) help the Rays to unite, and a 
convex Glaſs may, in ſome Meaſure, ſup- 
ply the Defect of the cryſtalline Humour. 

It would be well if this convex Glaſs 
could alſo aſſiſt the Eyes, under a much 
more grievous Misfortune ;. in which, tho” 
they ſeem well and ſound, the Retina, or 
the optic Nerve, being weakened: and' ob- 
ſtructed, cannot. tranſmit any Senfation to 
the Brain, of the Images of Objects, though 
they are clearly and diſtinctly drawn upon it. 

This Diſtemper, which is called a Guta 
G5 ſerena, 
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ſerena, occaſioned the Blindneſs, if not of 
the Greek, at leaſt of the Britiſh Homer, 
which he interweaves in his Poem, among 
the Beauties of Paradiſe Loſt, the Battles 
of Angels, and the pregnant Abyſs. 
This Picture then, of the Camera Obſcura, 
ſaid the Marchioneſs, which ſeemed of no 
other Uſe than toemploy idle People, or ſuch 
as have a Taſte for Painting, is, in Reality, 
of very great Service to us; and in ſome 
Caſes, even reſtores Sight to the Blind. Are 
we not obliged to Des Cartes for N 
rendered it ſo uſeful to us? 

Des Cartes, anſwered I, is very happy, 
to whom you would willingly be obliged for 
every Thing. But in this Caſe your Ac- 
knowledgments are due to an induſtrious 
German, who laid the Foundation of many 
Things which others have ſince brought to 
Perfection. He was the firſt who gave us 
a true Explication of Viſion, which has al- 
ways been a Subject of Speculation among 
Philoſophers; and, conſequently, has had 
it's Share of ridiculous Notions : For ſome 
among. the Ancients ſuppoſed certain Rays, 
which extending themſelves from the Inſide 
of the Eye, to its Superficies, preſſed the 
Air as far as the Object to be ſeen, and this 


LE 
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Air, finding ſome Reſiſtance from the Ob- 
ject, made it perceptible to the Sight. Others 
affirmed, that Viſion was formed by the 
Reflexion of the Sight; that is, becauſe 


Rays flowed from the Eye to the Object, 


and were from thence reflected back to the 
Eye: So that theſe gave it an exact Infor- 
mation what the Object was. 
Nor were there wanting ſome, who affirm- 
ed, that certain Effluvia go from the Eye, 
and meeting in their Way with other Effluvia 
of Bodies they link themſelves with theſe, 


and turning back again with them to the 


Eye, give the Soul a Perception of Objects: 
And the moſt rational among them aſſerted, 
that extremely fine Membranes, formed of 
Particles and Atoms, are thrown off from 
the Surfaces of Bodies, and have mutually 
the ſame Diſpoſition and Order, as there is 
in the Surfaces of the Bodies themſelves, 
from whence they proceed; and that theſe 
Membranes, which they call Simulacra or 
Images, exactly reſembling the Bodies from 


whence they are ſent, enter into the Eye; 


and this is the Cauſe of our ſeeing: And it 


is ſurpriſing to think that in the preſent Age, 


and much more in ſuch a Country as Exg- 
land, there ſhould be found any Perſon, 


G 6 who 
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who * ſhutting his Eyes againſt the Light of 
Things, ſhould again try to plunge us in 
the profound Darkneſs of unintelligible Jar- 
gon; aſſerting, that Viſion is formed by 
different Degrees of expanſive Force in 
Bodies, communicated through a Plenum, 
to our Eye; and that the different Modifi- 
cations of Vifion, ſuch as Clearneſs, Weak- 
neſs, and Confuſion, ariſe from the Propor- 
tion of thoſe expanſive Forces with the 
contractive Forces of the optic Nerves. 
However, all the Moderns, (except this 
Engliſhman, who perhaps was ordained like 
him that wrote of late Days againſt the Cir- 
culation of the Blood, to give us a Specimen 
of the infinite Extravagancies of the human 
Mind) have rejected theſe chimerical Ex- 
plications, the Offspring of Pride and Ig- 

5 norance: 


* Doctor Nobert Green, Fellow of Clare- Hall, Cam- 
bridge, publiſhed in 1712, a Book intitled, The Prin- 
ciples of Natural Philaſopy; in which is ſhewn, the In- 
ſufficiency of the preſent Syſtems to give us any juſt 
Account of that Science, and the Neceſſity there is of 
ſome new Principles, in order to furniſh us with a true 
and real Knowledge of Nature. 

The celebrated Mr. Cotes, Profeſſor of Aſtronomy, 
uſed to ſay, that this Book ſhewed the Author to have 
had as extraordinary a Genius as Sir 1/aac Newton's ; 
lince it muſt have been the Effect of Deſign, to guard 
fo effectually, as he did, againſt ſaying any one right 
'Thivg throughout ſo large a Treatiſe. 
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norance : Neither have they greatly eſteem- 
ed the Reaſonings of thoſe who thought 
that the Efuvia proceeded rather from the 
Eye, than from the Objects; as it ſeemed 
more reaſonable they ſhould proceed from 
an animate, than an inanimate Subſtance 3 
that the Ears, the Mouth, and the Noſe, 


were made concave to take theſe EMuvia in; 


whereas the Eye was made convex to ſend 
them out. 


Notwithſtanding all theſe fine Reaſons, 
Opticians have reduced the Eye to a per- 
fect Camera Ol ſcura, rejecting and extinguiſh- 
ing that Light, which the greateſt Part of 
the Ancients ſuppoſed to proceed from it. 
Indeed the auguſt Eyes of Tiberius muſt per- 
haps be excepted; who, as tis ſaid, when 
he waked in the Night, could for ſome time 


ſee as well as in clear Day- light, which is 


ſaid to ariſe from his emitting certain Sparks 
from them. You may fay the ſame of any 
other Perſon, who 1s conſiderable enough 
to deſerve that an Exception ſhould be made 
in his Favour. 

It will be neceſſary for us, ſaid the 
Marchioneſs, to look upon Cats as confider- 
able Perſons, and make an Exception in 
their Fayour too, 

h We 
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We ſhall willingly grant them that Ho- 
— anſwered I, only they muſt not take 

it ill if we fay that the Light, which ſeems 
to proceed from their Eyes in the Dark, 
ſerves only to give Light to Objects; and 
by this Means, the Image may be drawn 
upon their Retina: For Viſion, as well as 
innumerable other Things, is performed in 
the ſame Manner in Men as in Brutes; or 
rather, we may acknowledge ourſelves 
obliged to them for that Evidence, which 
we have of the Manner of it's Operation; 
ſince in order to demonſtrate it we make 
uſe of the Eye of an Ox, or ſome other 
Animal, at the Bottom of which, when 
the Coats are taken away, if we place a very 
thin and tranſparent Paper, we ſhall ſee the 
Image of thoſe Objects, to which the Eye is 
turned, drawn upon it and inverted, juſt 
the ſame as in a Camera Obſcura. This 
ſhews how very capricious our Senſes are : 
For Inſtance, we uſually ſay, that there is 
Heat in the Fire: We ſay, there is Heat 
in our Hands. Thus we confound one 
Motion, which is in the Fire, and an- 
other which it raiſes in our Hands, with 
the Senſation of Heat; which Senſation is 
neither in the former nor latter: But we do 
1 not 


„!!. TR. WO, TE. 


bbs oa 6. RS A, 4 © 


of LIonr and CoLov rs. 135 
not ſay that Colour is in our Eye, as it is 
in Objects; though, without Diſpute, the 
Colours raiſe ſome Vibration and Motion 


upon the Retina, and are painted upon it 


as ſtrong and lively as they are upon the 
Objects themſelves. Thus we confound 
two Things 1 in the Perception of Heat, and 
only one in that of Colours. 

It appears, ſaid the Marchioneſs, that we 
are much obliged to our Senſes in this Point, 
for exempting us from one Illuſion at leaſt. 
But do not they amply repay themſelves by 
thoſe many others, to which they have ſub- 
jected our Sight? We ſee only one Object 
though it be looked at with both Eyes, and 
ſee it upright, though it be drawn inverted 


upon the Eye. 
You are a little too much prejudiced a- 


gainſt the Senſes, anſwered I, and I muſt, 
for this Time, undertake their Defence. 
Is not the Reaſon of all this Violence, 
which you expreſs againſt our Explanation 
of Viſion, becauſe you had it not from Des 
Cartes? 

Defend it if you pleaſe, ſaid ſne, without 
accuſing me, and reſcue it if you can from 
the Charge of theſe two Illuſions which I 


alled inſt it. 
* Would 
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Would they not rather be Illuſions, an- 
ſwered I, if we were to ſee an Object double 
which we know to be ſingle; and that to 
be inverted, which we know to be direct? 
To-morrow we will enter upon a Diſcuſſion 
of theſe two Points, which Huvgens, one 
of the great Promoters of Knowledge in 
the laſt Age, thought beyond the Reach of 
human Underſtanding. 

To-morrow, perhaps, you may know more 
than that great Man; but it is impoſſible 
for that Acquiſition to render you more 
charming than you are To-day. 


ENTER- 
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ENTERTAINMENT III. 


Several Particulars of Vifion, Di ſco- 
coveries in Optics, A Confutatinn 
of the Carteſian Syſtem, 


NE Marchioneſs burned with 

=TP=4 Impatience to become more 
learned than Huygens. She 
y Wa propoſed not to loſe Time, 
that I ſhould proceed in the Explanation of 
Viſion. The very next Morning, as ſoon as 
we had left our Chambers, I told her that 
ſome more ceremonious Preparation was re- 
quiſite to ſo exalted a Science, and that this 
ſublime Subject well deſerved ſome Hours 


Contemplation ; at leaſt, till after Dinner, 


ſhe might make Uſe of the intermediate 
Time in finding the Cauſe why the Eye, 
though it ſees all external Objects, has no 
Faculty of ſeeing itſelf ; and this would bet- 
ter enable her to underſtand the Compli- 
| ment 
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ment in theſe Lines, which, no doubt, had 
been often addreſſed to her. 


Ah, lovely Eyes! your dazzling Beams 
Could you but inward turn, 
You then might know how fierce thoſe 
Flames 
In which J hopeleſs burn; 
But Nature, while ſhe all the reſt reveal'd, 


Her brighteſt Work alone from you con- 
ceal'd. | 


Into my Eyes then dart your Rays; 
But, ah! benignly dart! 
There is true Mirrour Love diſplays, 
There may you read my Heart : 
There in Reflection you yourſelves may 
ſee 


Two Stars that influence my Deſtiny. 


This was all the Optics ſhe could get from 
me in the Morning, which made her long 
for the Afternoon with the Eagerneſs of a 
Novice, who hopes to be admitted into 
ſome profound and important Myſteries— 
At laſt, how ſhould you like to be told, 
Madam, began I, that as Objects appear 
only fingle to your two Eyes, you in ps: 
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lity ſee but with one, while the other is in- 
active and at reſt. | 

Oh! we had better once for all, ſaid ſhe, 
fairly put out one of our Eyes, and then 
there remains no further Difficulty. You 
may juſt as well fay that we walk only with 
one Leg, 

I find, Madam, you are not ſo extrava- 
gant, replied I, as a Latin Poet repreſents 
Women, who, he ſays, could be better 
content with one Eye, than with one Lo- 
ver But the Solution, which I juſt 
now mentioned, was given by a very grave 
Philoſopher, and is ſo abſurd, that it puts 


me in Mind of the Preſumption of the 


Chineſe, who vainly imagine that they are 
the only People who ſee with both Eyes, 
while the reſt of the World is confined to 
the Uſe of one —— However this may ſerve 
to let you ſee what Difficulties there are in 
ſolving the Queſtion we are now upon. 
Another made the optic Nerves to re- 
ſemble two Lutes, whoſe Strings have a 
mutual Correſpondence ſo that the two I- 
mages of the Object falling upon Strings 
wound up to an equal Height or a Uniſon, 
the Object muſt appear ſingle z but all theſe 
fine and ingenious Explications wilt not make 
| you 
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you a better Philoſopher than Huygens. 1 
believe that the true Explanation of this 
Phenomenon, like many others in Viſion, 
depends upon Experiments. The Senſes 
of Feeling and Sight lend each other a 
mutual Aſſiſtance in the Formation of our 
Ideas, juſt as our Eyes and Ears help each 
other when we learn a new Language. 
The Senſe of Feeling, which is much 
ſtronger than that of Sight, has conſtantly 
informed us, that in the ordinary Way of 
Seeing, the Object is but fingle, and by a 
long Habitude we join the Idea of one fin- 
gle Object with theſe two Senſations of it. 
In the ſame Manner an Object that is felt 
with two Hands or two Fingers at a time, 
notwithſtanding the two Senſations which we 
have of it, ſeems to be ſingle, and this oc- 
caſioned by thoſe Ideas which we had con- 
ceived of it, when we touched it only with 
one Hand or one Finger; if a Button or a 
Ball of Wax be preſſed with two Fingers at 
a time, in an unuſual Manner, by croſſing 
the Fingers together it will appear double, 
Juſt as Objects do when we ſquint upon 
them. In both Caſes the antecedent Idea 
of Feeling are not ſo ſtrongly united by a 
long Habitude with theſe unuſual Senſations 
as 
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as to make us join them with the Idea of 
one ſingle Object. | | 

Do you believe then, ſaid the Marchio- 
neſs, with an Air of Surprize, that if a 
Perſon had been long accuſtomed to preſs. 
a Button with two Fingers croſſed together, 
he would no longer feel it double? 

No, certainly, anſwered I, for the very 
ſame Reaſon that Objects do not appear 
double to Perſons, who are naturally ſquint- 
eyed. Theſe, by a long Uſe, acquire the 
ſame Habit in their Manner of ſeeing as we 
do in ours. 

We have a very ſingular and curious 
Obſervation, to this Purpoſe, upon a Perſon, 
who, by ſome Misfortune, had diſtorted 
and diſlocated. one of his Eyes. At firſt all 
Objects appeared double to him, till, at 
length, by little and little, thoſe, which 
were the moſt familiar to him (that is, 
thoſe which he had the moſt Experience of 
by feeling) became fingle, and in time all 
the reſt, though the Diſlocation till conti- 
nued. I may venture to affirm, that, by 
Virtue of this Experience, Argos, with all 
his hundred Eyes, did not ſee the fine Hei- 
ter committed to his Charge, by the jealous 

1 | Juno, 
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Juno, a whit more multiplied than Poliphe. 

mus did his Galatea with only one Eye. 
Lou ſeem to exult mightily, faid the 

Marchioneſs, in this Experience which we 
gain from our Touch; will it give you Con- 
fidence enough to undertake by it's Aſſi- 
ſtance the Solution of that Queſtion I pro- 
poſed to you Yeſterday ; how it comes to 
paſs, that Objects, which are drawn inverted 
upon the Eye, appear direct upon the Mind? 

Theſe Experiments of the Touch, an- 
ſwered I, extend farther than you perhaps 
1magine, and the Ideas of Sight, confidered 
with Regard to thoſe which we receive from 

Touch, are no more than-four Strokes of a 
Pen, compared to a fine Relievo. We have 
the Example of a Statuary, who, though 
he was blind, yet, by the Help of his Feel- 
ing, cut tolerably good Likeneſſes. And 
you may believe, Madam, to complete a 
female Buſto, he copied the Breaſt as well 
as the Head. 

In England, that Country of Phenomena, 
one of the moſt famous Mathematicians, and 
one much better qualified to explain Optics 
to you than I am, was deprived of his 
Sight ſo young, that I may almoft ſay he 
was born blind. This was a more extraor- 

dinary 


fs 
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dinary Perſon than the great French Genius, 
who undertook to learn Muſic without either 
Voice or Ear, yet penetrated the moſt ſecret 
Myſteries of the Art, and arrived to it's moſt 
delicate Perfection. This great Philoſopher 
receives from his Touch more diſtinct and 
clear Ideas than Sight conveys to others. 
How would it add to his Pleaſure if he had 
the exquiſite Senſation of your taper Fingers 
to feel the converging and diverging of 
Rays! 

On the other Hand, what could we learn, 
or what could we do without Feeling? 

We ſhould be incapable to judge of the 
Situation, Diſtance, or Form of Objects, 
as Berkley has propheſied, who perhaps, 
conſidered the Metaphyſics of Viſion more 
than any one ever did: And Experience 
has verified this in ſome Perſons, who after 
being cured of Cataracts, born with them, 
could not form any Judgment *till the 
Touch lent them it's Aſſiſtance: Without 
this, our Eyes would continually tantalize 
us with a View of Knowledge and Pleaſure 
which we could never enjoy. 

Our Condition would be then more la- 
mentable than that of the wretched Guardians 


of the Seraglio: The daily Experiments then, 
that 


144 Sir Isaac NEwrToON's Theory 


that we make with our Feeling informs them, 
that Objects are direct, (in the ſame Manner 
as they teach us they are fingle) that they are 
placed in certain Situations, at certain Diſ- 
tances, and of certain Figures, 

I believe Des Cartes 1s the only one who 
ever pretended to give an immediate Ex- 
plication of this difficult Phænomenon by a 
Similitude. Suppoſe yourſelf, ſaid he, to hold 
two Sticks acroſs each other, one in your 
Right, and the other in the Leſt-Hand; 
and to walk with your Eyes ſhut, about a 
Room, with theſe Sticks before you, there 
is no Queſtion but you will think thoſe 
Things which you touch with the Stick in 
your Right-Hand ; and by this Means will 
make a Preſſure upon that Right-Hand to 
be on your Left: And, in like manner, 
whatever you touch with the other Stick in 
your Left-Hand, you * affirm to be on 
the Right. 

After the ſame Manner, the Rays which 
proceed from Objects to the Bottom of the 
Eye, croſſing each other in the cryſtalline 
Humour, thoſe which preſs the Retina on 
the right Side, will make you refer thoſe 
Points, from whence they proceed, to the 
left Side; and thoſe which preſs it on the 

| Left 


Ye 
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Left you will refer to the Right Side; and 
thus thoſe Rays, which preſs upon the up- 
per Parts of the Retina, will make you re- 
fer the Points, from whence they proceed, 
to the lower Part; and thoſe of the lower 
to the upper: And by this Means, the 
Image, which is inverted upon the Retina, 
makes you ſee the Objects direct. 

Indeed, ſaid the Marchioneſs, this is a 
very ingenious Explanation. Why may we 
not confine ourſelves to this, which gives us 
ſo immediate a Reaſon for the Phznomenon 
without going any further ? 

Experience, anſwered I, ' unhappily in- 
forms us, that this one is not ſo very in- 
genious : A Boy, who ſtands upon his Head, 
ſees every Thing inverted, notwithſtanding 
the Images of external Objects are pictured 
upon his Retina, in the very ſame Manner 
when he is in this Situation, as they are when 
he ſtands upon his Feet: He has no other 
Idea of high and low than what regards his 
own Situation; and when he is in this in- 
verted Poſition, he imagines the whole Uni- 
verſe to be ſo too. Beſides, the Explication 
of Des Cartes ſuppoſes the Ideas of High and 
Low, Right and Left, which we can only 
have from feeling, to be antecedent to thoſe 
of Sight, H It 
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It is our Feeling, which, by an Experi- 
ment every Moment repeated, has conſtant- 
ly taught us to call the Earth (towards which 
we find ourſelves continually carried by 
Gravity) /ow : To call thoſe Things which 
are contiguous to the Earth, as the Pedeſtal 
of a Pillar, or our Feet, belotv; and thoſe 
Things which are diftant from the Earth, 
as our Head or the Top of a Tree, above. 
The Senſe of Feeling conveys theſe, and the 
like Ideas, into the Soul of a Man, born 
blind, with as much Exactneſs as that of 
Sight does the Ideas of Colour into ours. 
New, if we ſuppoſe that Vail that hides 
the viſible World from his Sight to be taken 
away all at once, and conſider in what Man- 
ner he would judge of the Situation of Ob- 
jects, we might from thence arrive to a elear 
Knowledge of the Manner in which we our- 
ſelves judge of them, ſince we have the 
Ideas of high and lo in common with him; 
he would certainly be more ſurpriſed at firſt 
opening his Eyes than the famous Epime- 
nides * was, after his long Sleep of ſo many 


Years, 


9 Epimenides, a Cretan Philoſopher, when he was 
a Boy, being ſent by his Father, into the Country to 
fetch a Sheep, he turned out of the Road, at W 

f and 
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Years, who remembred nothing which he 
ſaw about him when he waked, not even the 
Place where he had been born and brought 
up. A new Scene of Ideas diſplays itſelf 
unto him; a Torrent of new Perceptions 


ruſh upon him through this new Avenue by 


which Objects enter the Soul: Amazed and 
over-whelmed with them, he finds himſelf 
tranſported, without knowing how, inta 
another World. | 

What a Pleaſure, what an Extaſy muſt 
this be! faid the Marchioneſs : If Novelty, 
which always hovers about theſe Things, of 
which we have an Idea, and is nothing more 
than an unuſual Combination of thoſe Ob- 


jets we are already acquainted with, affords 


ſo much Delight, what an infinitely greater 
Pleaſure muſt this Man have in a World of 


and repoſed himſelf in a Cave, where he ſlept 57 
Years. After this Refreſhment, he awaked and looked 
about for the Sheep (imagining he had flept but a 
little while) not finding it, he proceeded to his Fa- 
ther's' Country Eſtate, where he ſaw every Thing al- 
tered, and in Poſſeſſion of another. He then returned 
to the City and went to his Father's Houſe, where his 
younger Brother, now grown an old Man, at laſt 


knew him, and gave him an Account of all that had 


happened, He was held in great Veneration among 
the Greeks, who imagined him a peculiar Favourite 
of Heaven. He is ſaid to have lived 'till 150 Years 
old, or according to others 297, 
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Things really new, and a new Combina- 
tion of thoſe Ideas which he before had 
joined to thoſe with which the Addition of 

another Senſe abundantly ſupplies him? 
But as human Happineſs is too often at- 
tended with ſome Alloy, is it not poſſible 
for him to ſee ſomething that would make 
him wiſh his Eyes ſhut again when they 
were hardly open? He would have great 
Reaſon to believe that thoſe Objects would 
appear pleaſing to this new Senſe, which 
had been fo to the reſt, and flatter theſe as 
agreeably as they had done thoſe. But 
might not the Event happen quite contrary 
to his Expectation? And thoſe Objects, 
which had delighted his Touch and Hear- 
ing, prove very diſagreeable to his Sight? 
So that inſtead of encreafing the Number 
of his Pleaſures, this new Senſe would de- 
prive him of the moſt ſenſible of them; and 
perhaps, cruelly diſſolve ſome pleafing Tie 

which the others had cloſely bound. 

It is a melancholy Truth, replied I, that 
theſe Senſes frequently. differ in their Re- 
preſentations of Objects; and many Peo- 
ple daily find, that when they ceaſe to judge 
by Imagination alone, there is very little 
Connexion between the external Appearance 
"fo 
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of Things and their Realty ; fo that they ar- 


ive too ſoon at the Poſſeſſion of what they 


thought they could never make too much 
Haſte to attain. 
A blind Man, anſwered ſhe, at leaſt 


while he is in Love, ſhould never defire to 
ſee 3 ſatisfied in the Judgment of thoſe 
Senſes, which repreſent an Obje& agreeable 
to him, why ſhould he ask that of another 
which, perhaps, would at once condemn 


his Choice; and, like Reaſon, probably | 


make him ſee his Misfortune, without giv- 
ing him any Aſſiſtance to avoid it? | 

*T were the only Conſideration, returned 
I, for this ſeeing Wretch that he would not 
be unhappy ſo ſoon as you imagine, 

Said ſhe, If the Joy of receiving his Sight 
did not entirely deprive him of all Com- 
plaiſance, would not the very firſt Thing he 
deſired to ſee, be that Perſon, for whoſe 
Sake he principally wiſhed for the uſe of 
his Eyes; and when he had ſeen her, he 
would immediately, if ſhe ſhould appear 
diſagreeable, perceive his Unhappineſs, if, 


with regard to Beauty, Love did not ren- 
der him a ſecond time quite blind? 


He would enquire for her, anſwered I, 
would he ſee her, and yet by that Means 


My would 
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would not know her again : This would be 
a Miracle even beyond the Power of Love to 
effect; he would hear if you will the Sound 
of thoſe Words, pleaſing to his Ear, and till 
more pleaſing to his Heart ; but he would 
not know the Mouth from whence they 
proceeded z and, would you believe it, he 
would be fo far from diſtinguiſhing another, 


that he would not diſtinguiſh himſelf, his own 
Feet, or Hands, from any Aſſiſtance his 
new Sight could give him; fince he muſt 


be utterly. ignorant of the Connexion which 
the Perceptions of Sight have with thoſe of 
Touch; yet this Connexion is abſolutely ne- 
ceſſary in order for his knowing thoſe Ob- 
jects again, of which he had no Idea but 
what he received from the Senſes of a Na- 
ture, very different from that of Sight; 
and depends upon an Experiment which has 
never yet been made. His own Hands 


would be the firſt Object he would learn to 


diſtinguiſn, by looking upon them at the 
ſame Time, and remembring that ſuch an 
Idea of his Feeling would agree with ſuch 
another of his Sight: When he had learned 
this ſhort Leſſon, Love would more eaſily 
conduct him to thoſe Experiments that 


would ſoon, either to his Joy or Sorrow, 
ſatisfy 


yy ro > „ 


f LIORHT and Corouns. 131 
ſatisfy his amorous Curioſity: And we will 
conduct him to thoſe that may content ours, 
which is of a more philoſophical Nature. 

One of the firſt he would try, would be 
to lift up that Hand which he has now no 
Trouble to diftinguſh ; and in doing this, he 
would perceive ſome Change in Senſation, 
which he received of it from his Sight: And 
the Reaſon of this Change is, becauſe the 
Image changes it's Situation in the Retina, 
in Proportion as the Hand is higher or 
lower. Guided by Nature herſelf, he would 
diligently obſerve what Sort of Senſation he 
felt when he held his Hand up; and when- 
ever. he felt the ſame Senſation raiſed in 
him, either by the fame, or any other Ob- 
jets, whoſe Image would fall in the ſame 
Situation of the Retina, though unknown 
to him, he would conclude that Object to 
be high, or in that Situation in which his 
Hand at firſt was. 


By this Means, connecting the old Ideas | 


Jof Feeling, with the new ones of Sight, he 


judges of the Height or Lowneſs of the 
Object; of it's being direct or inverted : 
And it 1s of no Importance whether the 
een of this Object be pictured upon the 

H 4 Retina 
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Retina, direct or inverted, or in any other 


1 

External Objects are ſignified to him (if 
I may uſe that Expreſſion) by certain Sen- 
fations of Light and Colours, as the Thoughts 


of the Soul are tous, by certain Characters, 
not by Virtue of any Reſemblance between 


the one and the other, but by Means of an 
arbitary, yet conſtant and perpetual Con- 
nexion which we haye obſerved between 


them: And as when we are accuſtomed to 


any particular manner of writing, it makes 
no Change in the Order of Ideas, which 
theſe Characters excite in us, whether they 
are written from Left to Right, as ours are; 
from Right to Left, ke the Oriental; or 
from Top to Bottom, after the Chineſe Man- 
ner: So whether Images be drawn direct or 
inverted upon the Retina, it does not at all 


change our Judgment of their Situation, 


The blind Perſon, who has hitherto ſafely 
conducted us through this Labyrinth, reſem- 
bles each of us: We enter into Light with 


our Eyes ſhut, and probably do not begin to 


ſee till we have ſome Time felt: Thus, Ma- 
dam, you are indebted to the predominant 
Senſe of 'Feeling for this new Explication 


too; and however little you may imagine 
it, 
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it, you will find that to this you have had 
the greateſt Obligations through the whole 
Courſe of your Life. 

I ſee very plainly, faid ſhe, that you in- 
tereſt yourſelf for the Honour of the Touch, 
much more than for that of Des Cartes ; 
and it is not poſſible to propoſe any Diffi- 
culty, but you will be ready to give it a So- 
lution by the Help of this Senſe. 

There are other Difficulties in Viſion; 
anſwered I, which I will give you a Solu- 
tion of without this, that you may ſee I 
have great Plenty of Explications. One 
of theſe, perhaps, may be to know what 
Change muſt be made in the Eye, in order 
for it to have a diſtinct View of Objects 
placed at different Diftances : For, as in 
the Camera Obſcura, the Rays, which flow 
from Objects that are near, unite at a 
greater Diſtance from the Lens, than the 
Rays of thoſe which are more remote ; ſo 
the very ſame thing happens in the Eye, 
where the Rays, which proceed from the 
Pillars of this Gallery, unite at a greater 
Diſtance from the cryſtalline Humour, than 
thoſe that come from theſe Trees which are 
farther from it. What Change then muft be 
made in the Eye, in order, that when we 

H 5 look 
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look upon theſe Trees, after having looked 
upon the Pillars, the Rays which proceed 
from them may be united upon the Retina, 
or, in other Words, that we may have a 
diſtinct View of them. 

The Retina, anſwered ſhe, muſt be 
brought nearer the cryſtalline Humour, juſt 
as the Camera Obſcura is brought nearer the 
Lens, in order to give us a diſtin Image 
of the more remote Objects. 

Lou have hit upon the true Explication, 
anſwered I, and ſome have affirmed, that 
certain Muſcles, which encompaſs the Eye, 
are made uſe of to produce this Effect, 
and preſs the Retina farther back from the 
cryſtalline Humour, or bring it more for- 
ward as different Occaſions require; theſe 
Muſcles have beſides another Office, and 
help us to lift up or depreſs the Eye, to 
turn it to the Right or Left, and give it a 
certain oblique Motion, which Venus has the 
principal Care of regulating. 

Others have ſuppoſed, that the Retina 
remains immoveable, and that the cryſtal- 
line Humour approaches nearer to it, and 
removes farther off, or that the cryſtalline 
Humour only changes it's Figure, growing 
more convex for near Ob ects, and _ 

or 
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for thoſe which are diſtant; and others 


have affirmed, that each of theſe happens 
at the ſame time, which will produce the 


ſame Effect as if the Retina approached to 
or receded from the cryſtalline Humour 
but you had better ſuppoſe this latter, be- 
cauſe it is eaſieſt to imagine. For every Di- 
ſtance then there is required a new Con- 
formation in the Eye; and becauſe this can- 
not be effected without Motion and a cer- 
tain Effort, ſome are of Opinion that the 
Eye informs us of the various Diſtances of 
Objects by a certain natural Geometry. 
But this Way of judging, eſpecially where 


very diſtant Objects are concerned, is ex- 


tremely uncertain, as indeed almoſt all the 


reſt are which have ever appeared upon the | 


Stage of Philoſophy. 
But however this be, there are ſome Per- 


ſons who cannot bring their Retina ſo near 


to the cryſtalline Humour as is neceſſary, 
in order to give them a diſtinct View of 
diſtant Objects. There are others, who, 
on the contrary, cannot preſs it back far e- 
nough to make Objects which are near ap- 
pear diſtinct, the firſt of theſe, who are 
vulgarly called Short-fighted, are by Opti- 
cians named Myopes, and the ſecond, com- 

. KS monly 
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monly called Long-fighted, Preſbytæ; theſe 
may be conſidered as the Extremes betwixt 
which that Sight, which is called juſt and 
perfect, ſtands. 
Notwithſtanding the Honour of being 
_ diſtinguiſhed in Optics, by Names derived 
from the Greek, theſe Perſons could not 
help perceiving they had a Defect in their 
Eyes, which led them to ſeek for ſome 
Remedy. The Myopes, in order to have 
a diſtinct View of diſtant Objects, and the 
Preſpytæ of thoſe at Hand; theſe laſt found 
Relief in convex Glaſſes, which applied to 
the Eye removed their Defect; for theſe 
making thoſe Rays to become converging, 
which would, without their Aſſiſtance, have 
fell diverging upon the cryſtalline Humour, 
unite them at leſs Diſtance than they would 
otherwiſe have done: And the Image of 
thoſe Objects, which are oppoſite to the 
Lens, is drawn diſtinctly upon the Retina. 
The Myopes found their Remedy in con- 
cave Glaſſes, which diſperſe the Rays and 
make them diverge; contrary to the con- 
vex ones, which make the diverging Rays 
become converging, theſe concave Glaſſes 
then give a Diſpoſition to the Rays as if 
they came from a nearer Object than they 
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really do, and applied to the Eye of a 


Myop, they, in a certain Manner, tranſport 


the diſtant Object to a nearer Situation, and 
thus a diſtin Image of it is drawn upon 
his Retina; for there is nothing more re- 
quired to give Short-fighted Perſons a di- 
ſtint, View of any ching. han to bring it 
near their Eye. 

It was very happy for dank replied he, 
to find theſe Glaſſes as ſafe and eaſy a Re- 
medy perhaps as ever the Art of Phyfic it- 
ſelf invented. But what did they do before 
they were found ont ? 

Till the thirteenth Century, anſwered T, 
when theſe Glaſſes are ſuppoſed to have 
been invented, the Myopes were obliged 
to approach near to diſtant Objects, in order 
to ſee them diſtinctly, hoping, perhaps, that 
an advanced Age (when, according to the 
common Opinion, the Retina approaches 
nearer to the cryſtalline Humour) might 
give them ſome Relief from this Incon- 
venience; but indeed this is a Remedy 
much worſe than the Diſeaſe. The Preſbytæ 


on the other Hand were obliged to remove 


a great Way off, without any Hope of ever 


ſeeing near Objects diſtinctly, if they ſhould 
at any time have a Curioſity for it; and 
they 
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they continually tormented their Eyes with 


Plaiſters and Eye-Salves, without gaining the 
leaſt Advantage to their Sight. 

T think the Condition of theſe laſt, ad 
the Marchioneſs, much more to be pitied 


than that of the firſt, both becauſe they 


cannot flatter themſelves with the leaſt Hope 
of growing better, and becauſe they loſe 
a great deal more in the Converſation of 
the Ladies than the Myopes do. How 


miſerable muſt have been the State of a 
poor Preſbyta, who could never have a 


diſtinct View of his Miſtreſs, unleſs he 


| breathed his Sighs ten Foot diſtant from 
her! 


Theſe are not ſo much to be pitied, an- 
ſwered I, as you imagine, fince this Defect 
generally happens in an Age, when Hope 
and Converſation of Ladies naturally de- 
fert us, for this is a Defect of old Men, as 
the very Word Prefbyta imports. But there 
are other Defects and Infirmities of the Sight 
mcident to all Ages, which are never placed 


in the Number of Defects, for the very ſame 


Reaſon, that the Folly of being more ſoli- 
citous for the future than the preſent, and 
by that Means continually procraſtinating 


our Happineſs is never reckoned among 
135 „„ 
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the Liſt of Follies; namely, becauſe *tis 
common and univerſal. Philoſophers, who 
are particularly ſenſible of the Nature of 
both theſe Defects, have diſcovered and 
ſought Remedies for them; one kind of the 


_ univerſal Defect is, that Objects, extremely 


minute, are 1mperceptible to us, however 
near they may be placed to the Eye; ano- 
ther, that Objects exceſſively remote cannot 
be diſcerned, although they be of a very 
great Magnitude. 

Theſe are Inconveniences not at all felt by 
the Vulgar, but reſerved for the Curioſity 
and nice Perception of Philoſophers. The 


' Reaſon of both Defects is, becauſe the 


Image of very ſmall or very diſtant Ob- 
jets painted upon the Retina, is not big 
enough to be perceived by the Eye, not- 
withſtanding any Proximity of the one, or 
extraordinary Magnitude of the other. The 
Remedies invented by Philoſophers to ſup- 
ply them are certain Inſtruments, whoſe 
only Buſineſs is to magnify the Image, and 
render it perceptible to the Eye by Means 
of various Combinations of Glaſſes, or by 
one alone. Thoſe which are made uſe of to 
diſcern diftant Objects are called Teleſcopes, 

and 
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and thoſe which help us to a Sight of ex- 
ceeding ſmall Objects, Microſcopes. 
We are obliged to each of theſe for a 
Number of Diſcoveries, which could never 
have been made without them. The Hea- 
yens are the principal Object of the Tele- 
ſcope, from whence it has furniſhed Philo- 
ſophers with more Curioſities than ever Co- 
lumbus could bring from America, to en- 
rich the Cabinets of Naturaliſts; for not 
to ſpeak of the Hills and Vallies which they 
| have diſcovered in the Moon, the Satellites 
of Jupiter, ſo very uſeful to Geography, 
thoſe of Saturn with his Ring; it is to thoſe 
Tele{copes that we owe our Diſcovery of 
the Spots in the Sun, Jupiter and Mars, 
which are neceſſary in order to determine 
the Periods of their Revolution round them- 
ſelves, and by the Aſſiſtance of theſe Aire- 
nomers have given us ſo exact a Map of 
Venus, that they are as well acquainted with 
her Mountains in Heaven, as the Geogra- 
phers are with thoſe on Earth. 

They have diſcovered, that this Planet 
has an Increaſe and Decreaſe, that it is at 
one time half, at another full; in ſhorr, 
that it's Appearance and Phaſes exactly re- 
ſemble thoſe of the Moon, as it has been 

con- 
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conjectured by the celebrated Copernicus, be- 

fore the Invention of the Teleſcope. Theſe 

give the celeſtial Bodies their proper Di- 
ſtances, and have ſhewn us an infinite Num- 

ber of Stars unknown to the Ancients, diſ- 

covering ſo great a Quantity in the milky 

Way, as is ſufficient to ſupply ten or twelve 

Worlds, beſides our own; in ſhort, they 
have given us a true Syſtem of our World, 

by extending it's Confines to Infinity; fo that 
if a Poet, to flatter a Nation, which. had 
made a greater Progreſs in the Conqueſt of 
the World, than in the Knowledge of it's 
Frame, could fay, that when Jupiter turned 
his Eyes upon our Earth, he could ſee no- 
thing in it that was not ſubject to the Roman 
Empire; we may affirm, with greater Truth, 
that if he looked upon the Heavens, or, at 
leaſt, the ſolar Vortex, he could not ſee 
any thing in it but what is the Diſcovery 
and Conqueſt of the Teleſcope. 

You repreſent theſe Teleſcopes to me, 
replied the Marchioneſs, under ſuch ſub- 
lime Images, that I am afraid the Micro- 
ſcopes will make but a very different Fi yu 


when compared to them. 


There is, anſwered I, a very Wund 
10 Difference between them, in Which, I 
believe, 
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believe, the laſt have the Advantage. The 


Teleſcopes, tis true, by diſcovering to us 


the Hills and Vallies in the Planets, their 
Stations, Revolutions round their own Axis, 
(that is to ſay, their Day and Night) the 
Moons that from Time to Time ſupply the 
Abſence of the Sun; in ſhort, by. repre- 
ſenting them to be of the ſame Nature as 
our Earth, have furniſhed us with Mate- 
rials to people theſe vaſt and immenſe Bo- 
dies which were before uninhabited, ftood 
neglected in a Corner of the Univerſe, and 
were believed to exiſt for no other End 
than to pleaſe our Eyes; but Microſcopes 
have made us, in Reality, ſee an infinite 
Number of Animals, of which we had not 


the leaft Knowledge before, in Things which. 
were not looked upon as very proper to af- 


ford them a Habitation. 


Not to ſay any thing of the Diſcoveries 


in Anatomy and Nataral Hiſtory, which we 
owe to theſe Glaſſes; aromatic Infuſions, 
a Drop of Vinegar are peopled by ſo pro- 
digious a Number of little Animals, that 
Swiizerland and China would appear empty 
and uninhabited when compared to them. 
The Microſcope, faid ſne, is the Com- 
| mY of Far: each of theſe have 
given 
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given their Aſſiſtance to the Diſcovery of 
new Worlds; the only Difference is, that 
the Microſcope has lent his Art to people, 
and the Compaſs to deſtroy. 
It is very wonderful, continued I, into what 
innumerable animal Worlds Philoſophers 
have penetrated, under the Guidance of 
this Compaſs! It is an amazing Thing to 
reflect upon the Minuteneſs, Art and Cu- 
rioſity of the Joints, Bones, Muſcles, Ten- 
dons and Nerves, neceſſary to perform the 
ſwift Motions of the ſmaller microſcopical 
Animals. | 

Theſe Diſcoveries ſhew us in how little 
a Compaſs ail Art and Curioſity may be 
compriſed, even in a Body leſs than a ſmall 
Grain of Sand, and yet, as compleat, as 
exquiſitely formed, and as finely adorned 
as that of the largeſt Animal. Their Mul- 
tiplicity is no leſs ſurpriſing than their ex- 
treme Smallneſs. A Drop of the green 
Scum upon Water, no bigger than a Pin's 
Head, will contain not fewer than an hun- 
dred, which, far from being confined in that 
narrow Extent, play about in it with all the 
Freedom imaginable. The Eye of a But- 
terfly will contain more than twenty four 
Millions; and the Wonder is ſtill greater 


when 
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when we come to conſider the Organiza- 
tion of their fine and minute Parts. If the 
| Eye of a Fly, which ſeems to be a little mis- 
formed Protuberance, be looked on through 
a Microſcope, it appears to be only a Com- 
poſition of Thouſands of little Eyes, juſt as 
ſome nubilous Stars, on being viewed with 
a Teleſcope, appear to be a Cluſter of in- 
numerable other Stars. In ſome Inſects there 
have been counted no leſs than thirty four 
thouſand of theſe little Eyes, which, not- 
withſtanding their extreme Smallneſs, had 
each of them a ON Humour as per- 
fect as ours. | 
Why are not our Eyes, faid the Marchi- 
oneſs, of ſo fine a Texture? 
This Queſtion, ſaid I, has ar already 
anſwered z 


For this plain Reaſon, Man is not a Fly. 


Say to what Uſe were finer Optics given, 
To inſpe& a Mite, not comprehend the 
Heaven. 


But in Fact, there are ſome Inſects, that 
with theſe Microſcopic Eyes can ſee as far 
as the greateſt Part of Men. The Bees. 
an mon Species of Flies, from whoſe 
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Labour we reap ſo great an Advantage, can 
direct themſelves ſafely to their Hives, 
though at a Mile diſtance, when they re- 
turn laden with the ſweet Treaſures of the 
Spring. It appears that what Nature has 
given us in Reaſon, ſhe has denied us in 
Exquiſiteneſs of Senſes. Pigeons ſerve the 
People of the Eaſt for Couriers. Of this 
Kind (not to trouble you with ſo many 
famous in Hiſtory) was that Bird, who 
brought to Jeruſalem, during it's Siege, the 
News of ſpeedy and powerful Succour, and 
took Refuge in pious Godfrey's Boſom : Of 
the ſame Kind alſo was that beautiful one, 
beſtowed by Venus to Anacreon, in Return 
for one of his Panegyrick Odes; which, for 


having ſo often been the Meſſenger of his 


Letters to Bathyllus, well deſerved Repoſe 
and the Honour of being ſung upon that 
Lyre, tun'd to Gallantry and Love. 

. Theſe flying Couriers, I ſay, being let 
looſe by the Perſon who has a Mind to ſend 
home News of himſelf, aſcend a prodigi- 
ous Height, and from thence, though at a 
very great Diſtance, can ſee their native 
Country, and fafely dire& their Flight to it 


without the Help of either Stars or Com- 


pals. Whereas Moles, on the contrary, 
* are 
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are quite deprive of the Faculty of theſe 
ſharp ſighted | Couriers. 

Nature, ſaid the Marchioneſs, "OX per- 
haps made them Amends ſome other Way. 
It is probable that ſhe has conſtituted the 
Condition of Animals pretty near as equal as 
that of Man : Moles Eyes, added I, are cer- 
tainly not to be envied : They are fo ſmall 
and covered with Hair, that it ſeems as if 
Nature had given theſe Tenants of Dark- 
neſs Eyes to ſee the Light, for no other 
End than to fly from it. Theſe Animals 
are not formed to contemplate the Wonders 
of the Microſcope, nor ſee in one Drop of 
Water ſo many Thouſands of Animals, 
organized with all that Exactneſs, which ig 
neceſſary to enable them to ſee, move, and 
nouriſh both themſelves and other little 
Animals, which repay them the Miſchief 
they do to us, and to contain within them 
an infinite Number of {till other little Ani- 
mals, of their own Specics, much leſs than 


they, and which only wait to unfold them- 


ſelves to make their Appearance in the Miero- 


ſcope. Theſe Obſervations open a Scene 


of innumerable other Worlds of Animals 
unknown before; which, notwithſtanding 
their extreme and durprifiag Smallneſs, have 
their 
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their greater and leſs; their Elephants and 
Ants juſt as ours has; the only Difference is, 
that our Ants become Elephants when com- 
pared with their largeſt Animals; or rather 
are as the immenſe Diſtance of Saturn from 
us, is to the Extent of a Grain of Sand. 

Indeed, ſaid the Marchioneſs, this new 
Scene of Pigmy Worlds gives me as much 
Pleaſure as that other immenſe and gigantic 
Scene of Vortices or Suns, ſcattered 0 
the Univerſe. 

The Little has it's Beantics as well as the 
Great; or rather, anſwered I, there is no 
Great or Little but with Regard to ourſelves. 
Gulliver, who could deſtroy the Lilliputians 
like ſo many Fleas, was, among the Brob- 
dinagians, kept m a Cage like a Canary 
Bird, or for an Ornament upon the Chim- 
ney, like a Chineſe Pagod. It is principally 
the Microſcope, and that- infinite Number 
of Pigmy Worlds diſcovered by it, which 
has rectified our Ideas of great and little, 
ſo much, that I am perſuaded that the Con- 
ſideration of this incredible and ſurpriſing 
Smallneſs, which it has rendered percepti- 
ble to our Senſes; has ſerved to ſoften and 
familiarize to Mankind another Conſider- 


ation, which is the Maſter- piece of human 


Under- 
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Vnderſtanding, and directly leads us to the 
Subverſion of Great and Small. This is 
the Conſideration of infinitely ſmall Quan- 
tities which has made ſo great a Noiſe in 
the learned World, and which you perhaps 
may have heard of. 
The Meaning of this Expreſſion is, that 
there are Parts and Quantities in Extenſion 
ſo exceedingly ſmall, that they may be 
reckoned as nothing when compared with 
our Meaſures, as the Fathom, Foot, Ounce 
and the like: So that if one of theſe Quan- 
tities was added to the Extremity of a Line 
(for Example of a Foot) it would not in- 
creaſe the Length of it, nor decreaſe it if it 
was to be taken away. And the Mathe- 
maticians afhrm, that in theſe Quantities, 
infinitely ſmall, with regard to the ordinary 
Meaſures, called Differences, there are in- 
numerable Orders and Gradations'; ſo that 
a Quantity, which is infinitely ſmall, com- 
pared with the Order of our common Mea- 
fures, is infinitely great, when compared 
with an inferior Order of infinitely ſmall 
Quantities ; and fo of the reſt. 

The moſt enormous Sizes we have may 
become infinitely ſmall, when compared to 
an Order of Greatneſs infinitely ſuperior. 
DEAD To 
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| To how ſmall a Size is reduced the Coloſſus 


of Nero, or that of Rhodes, when compared 
to Mount Athos, carved in the Shape of a 
Man, and holding a City in one Hand, and 
pouring out a River from the other, com- 
pared to Milton's Satan, VirgiPs Fame; that 
horrible and vaſt Monſter, the formidable 
Shade of Camoens, * that Polypheme of the 
Ocean, which appeared to the Portugueſe 
Sailors; hid it's Head in the Clouds, and it's 


Feet in the unfathomable Abyſs of the Sea : 


Or, in ſhort, what would all this appear to 
that Angel, ſeen by Mabomet in his myſteri- 
ous Night, whoſe Eyes were ſeventy thou- 
ſand Days Journey diſtant from each other? 
It is computed that if he were of a human 
Shape, there muſt be the Diſtance of forty 


Camoen, the famous Portugueſe Poet, in his Lu- 
fiade, the Subject of which is the Diſcovery of the 
Eaft-Indies by his Countrymen, conducts their Fleet 
round the Coaſt of Africa; and as it fails in Sight of 
the Cape of Good Hope, he introduces a formidable 
Spectre walking in the Depth of the Sea, it's Head 
reaching to the Clouds, it's Arms extended over the 
Waves, and it's whole Form ſurrounded with Clouds, 
Storms, Winds, Thunders and Lightnings. This 
Spectre is the Guardian of that foreign Ocean which 
no Ship had ever paſſed through before ; complains 
of his being obliged to ſubmit to Fate, and the bold 
Undertaking of the Portugueſe, and foretels them the 
Misfortunes they muſt undergo in the Haies. 


Vol. I. I thou- 


7 


f 
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thouſand Years Journey from his Head to 
Probably, faid the Marchioneſs, there 


muſt be a great Number of Teleſcopes and 
_ Speaking- Trumpets in the Turki/h Paradiſe, 


in order for the Mahometans to be able to 
ſee and converſe with theſe diabolically great 
Angels of theirs. 

There are, anſwered I, the ſame Orders 
of Infinities in the Succeflion of Time, as 


there are in Extenſion. An Hour, a Mi- 


nute, a Second, are of an infinite Duration, 
compared with Periods of Time infinitely 
ſhorter. - How enormous muſt the Dura- 
tion of the Roman Empire ſeem to an Ani- 


mal, which in the Space of five or fix Hours, 


is born, grows up, produces one like itſelf, 
becomes old and dies? What we ſhould 


call the Flight of Time, would ſeem to this 


Inſe& an Eternity. But what are theſe Du- 
rations of Empires; this long Succeſſion of 
Kings, Emperors, Conſuls, and theſe tedi- 
ous Sieges, when compared with Eternity ? Is 
it more than a Point in which we live, fight, 
raiſe ſuch great Commotions, and make ſo 
much Noiſe? 


The Orientials fay, there is a God that 


governs this World, who dies at the End 
MS ; of 
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of a hundred thouſand Years ; and this 

Space another ſuperior God eſteems but as, 

a Minute; and yet all theſe Examples give 

us but a very imperfe& Idea of Infinity. 

| This Conſideration, the utmoſt Stretch of 

the human Mind, which we owe to Sir 

Jaac Newton, and which entirely overthrows, 

all the Ideas of abſolutely great or little, 

was the Foundation of the famous Arith- 

metic of Fluxions, or infinitely ſmall Quan- 

tities, which tranſplanted Geometry into a 
, Province intirely new. 


/ ' Here it made fo rapid and great a Pro- 
1 greſs, that all it had done before ſeems no- 
F thing; and here, by the Aſſiſtance of new 
Sy Diſcoveries, it produced ſuch ſtrange Para- 
f. doxes, that they have, in ſome Meaſure, 


clothed Truth in the 'agreeable ſurpriſing. 
* Dreſs of Fiction: And what is the moſt. 


U- remarkable in the new Geometry is, that 
of by conſidering the Properties, Relations and 
U. Habitudes, between infinitely, ſmall Quanti- 
ls ties, it arrives at the Diſcovery of common 
nt, and finite Meaſures, which are the Object 
{0 of our Enquiries. 

1 If the Sagacity which we ſo much admire, 


To ſaid ſhe, conſiſts principally in uniting thoſe 
1 1 Things in the Mind, and finding their Re- 
5 12 lation 
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lation, which ſeem to be in their own Na- 
ture disjointed and ſeparated, what an un- 
limited Underſtanding muſt Sir 1/aac New- 
ton have had to find this Relation; and, in 
ſome Meaſure, unite theſe Quantities, diſ- 
Joined and ſeparated from each other, by 
the immenſe Tracts of Infinity, where the 
human Imagination quite loſes itſelf ? 

And, continued I, the Conſideration of 
theſe infinitely ſmall Quantities, that we 
neither ſee, nor can conceive, which appear- 
ed only fit to perplex Geometry, have, in 
Fact, ſerved to render it more eaſy, and 
reduced it, at the ſame Time, to ſuch ge- 
neral Rules, that the moſt ſublime and ab- 
ſtruſe Truths in this Science are, at preſent, 
nothing but one of the infinite Conſequences 
which is loſt among the Crowd of thoſe 
that are deduced from the Stroke of a Pen : 


And we now freely argue, in a Circle of 


Ladies, upon Truths that once required 
.an Archimedes, with all that Attention of 
Thought which was neceſſary to make a 
Perſon inſenſible of the Noiſe of a Town 
taken by Storm, and be knocked on the 
Head without perceiving it. 

This Conſideration then of infinitely ſmall 
vat ſaid the Marchioneſs, and the 
Obſer- 
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Obſervations of the Microſcope, which have 
rendered it more familiar and common, 
have given a very ſtrange Turn to Geome- 


try. It now treats of Quantities, which, 


from their extreme Smallneſs, were once 
utterly unknown, and does not, at preſent, 
diſdain to enter into the Company of Ladies: 
A Province, with which, I believe, it was 
once as little acquainted, as with that of the 
infinitely ſmall Quantities. 

It is true, continued I, that Geometry is 
rendered ſo very familiar, as ſometimes to 
ſuffer itſelf to be treated by a Hand as beau- 


- teous as that of Venus of Medicis: But *tis 
true likewiſe, that it ſometimes refumes it 


fierce and ſavage Diſpoſition, eſpecially when 
it isattended by that Train of Conſequences, 
deduced from the Stroke of a Pen, as I be- 


fore mentioned to you, and goes back into 


Solitude and Retirement. | 
Mankind however, faid ſhe, ought to 


think themſelves greatly obliged to the Mi- 
croſcope for having contributed to ſoften, 


and familiarize a Thing, whoſe very Name 


alone inſpired ſo much Terror. 

Mankind, anſwered I, are not very often 
guilty of the Sin of Gratitude ; and as that 
polite Philoſopher, who is to inſtru& you in 

EM: the 
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the Motion of the Earth, obſerves, there 
are ſome who make no Scruple to treat the 
Study of Anatomy (which perhaps may 
have ſaved their Lives) as an uſeleſs Thing. 
You may judge from thence, whether it 
be probable that Mankind will be grateful 
at the Expence of ſo much Conſideration as 
is neceſſary, in order to know whether Mi- 
croſcopes have contributed any Thing to 
familiarize the Calculation of infinitely ſmall 
Quantities; what this Calculation is, and 
what Uſes it may have; all which Things 
are neceſſary to form a ne and 
rational Gratitude. 

An Engliſh Frier, called Roger Bank 
who lived in the thirteenth Century, and 
had a general Knowledge of the Effect of 
the Refractions of Light by a Lens, and 
was beſides acquainted with many other 
Things, which are commonly believed to be 
the Production of much later Ages; ſuch as 
the Invention of Gunpowder; the Reforma- 
tion neceſſary to the Calendar, and was ſen- 
ſible of the falſe Method of Study, at that 
Time in Faſhion : This very Man, worthy 
of a Statue and immortal Honours, was ill 
treated, perſecuted, kept Priſoner for many 


Years, accuſed as a Conjurer and Wizard, 
and 


r 
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and of holding Intelligence with the Devil, 
in order to effect what required only ſuperior 
Parts and a free uſe of Reaſon: And all 
the Honour theſe Inventions, which we 
at preſent ſo greatly admire, met with, at 
that Time, was, that the Inventor was 
judged worthy to be burnt alive. 

It is true, that at preſent, the Learned 
cannot enough admire the Depth of Un- 
derſtanding, and the quick Penetration of 
a Man, who, in ſo barbarous an Age as the 
thirteenth Century, thought in a Manner 
that very few of his Species do, even in 


this Age as enlightened as it is. But what 


Gratitude is this to perſecute, impriſon, and 
almoſt burn him when living; and, at the 
End of five Centuries, to republiſh and give 
him the higheſt Encomiums ? 

Is not this like deifying Homer after his 
Death, when he had been ſuffered to ſtarve 
with Hunger when living ? 

The Teleſcopes which have been the 
Cauſe of ſo many fine Diſcoveries, had no 
leſs Reaſon, in the Beginning of the laſt 
Century, to complain of the Ingratitude of 
Mankind. The Spots in the Sun, the Sa- 
tellites of Jupiter, and the various Appear- 
ances of Venus, were imputed to them as 


14 ſo 
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ſo many Deceptions of the Sight, of which 
they alone were guilty. There was no Ca- 
lumny ſo black that was not thrown upon 
them; and he, who, (I will not ſay invent- 
ed them) but at leaſt made ſo many fine 
Diſcoveries in the Heavens, by their Aſſiſt- 
ance, did not, by that Means, at all ad- 
vance his Fortune here upon Earth. 

It is ſurpriſing, ſaid the Marchioneſs, to 
ſee the Folly and Caprice of Mankind. In 
ſome Caſes they are ſo extremely fond of 
Novelty, as to adopt the moſt extravagant 
Things merely on that Account. This, 
we ſee, happens every Day in the Faſhion 
of Dreſs, Sitting, taken Snuff, and even 
Sneezing. At another Time Novelty is 
an Objection to the moſt uſeful and well- 
contrived Schemes. Are our Judgments 
never to be guided by Reaſon ? 

The wiſe Men of paſt Ages, anſwered I, 
appear to us like the Moon juſt on the Edge 
of the Horizon; and thoſe of the preſent 
Time, like the ſame Planet, when it is a 
great Way above it. The Image of the 
Moon, painted on our Retina when ſhe s 
at the Horizon, is leſs than when ſhe is ele- 
vated a great Way above it, at the Mert- 
dian (for Example) and this is occaſioned 
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by the Diſtance of the Moon from us, 
which is greater in the firſt Caſe than the 
ſecond. Yet, notwithſtanding this, we i- 
magine her to be much bigger at the Horizon 
than at the Meridian. This Miſtake pro- 
ceeds from the Interpoſition of other Ob- 
jets, as Trees, Houſes, Tracts of Land, 
Sea and Sky, which are betwixt us and the 
Moon, when at the Horizon, but not when 
ſne is at the Meridian; for in that Situation 
ſhe is left intirely to herſelf. Now as the 
Objects, placed betwixt us and the Moon, 
make us imagine that ſhe is more diſtant from 
us at the Horizon than the Meridian, they 
are the Reaſons too why we imagine her to 
be bigger, becauſe the apparent Bigneſs of 
an Object depends on the Size of it's Image 
on the Retina, joined to the Judgment we 


form of it's Diſtance; ſo that the Image be- 


ing always of the ſame Size, the Object 
muſt appear ſo much the greater, as it is 


judged to be more diſtant. Hence it is that 


Actors, when they come from the Bottom 
of the Theatre, appear to us like Giants, 
the perſpective and the Deluſion of the 


Scene making them appear a great Way 
off. 


15 Why 
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Why ſhould thoſe Objects, placed be- 
twixt us and the Moon, when at the Ho- 
rizon, ſaid the Marchioneſs, interrupting 
me, make us imagine her to be farther off 
from us, than when ſhe is at the Meridian? 
I ſhould think they would rather make her 
ſeem nearer, for in that Situation ſhe appears 
to touch them, and it ſeems probable ſhe 
ſhould appear at the ſame Diſtance from us, 
as the Objects themſelves; whereas, at a 
greater Altitude, we ſee her placed in the 
Sky, and conſequently judge her to be at a 
great Diſtance. 

We know, anſwered I, that the Moon 
in both Caſes is in the Heavens, or rather 
that the Heavens themſelves are an im- 
menſe Vault, to which our Imagination al- 
ways refers the heavenly Bodies; but the 
Sky itſelf ſeems much more diſtant from 
us at the Horizon, than when we look di- 
rectly above our Heads, ſo that it appears 
to us as a compreſſed Vault. Between us 
and that Part of the Heavens, which is 
over our Heads, there 1s nothing to regu- 
late our Judgment of it's Diſtance, whereas 
at the Horizon the long Series of interme- 
diate Objects helps us to form the Diſtance, 
and make us judge it very great. Hence 

it 
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it comes to paſs, that Diſtances appear much 
greater upon a Plain than a Mountain ; be- 
cauſe the Equality of the Plain lets us ſee 
every thing that is placed between us and 
the diſtant Object, which the Inequality of 


the Mountain will not ſuffer us to do. 


This appears in the famous Picture of 
Correggio at Parma (Auguſtine Caracchi has 
greatly failed in the Plate he engraved from 
it, though otherwiſe very eminent in his 
Profeſſion) where the Croud of Figures, 
ſtanding one behind another with their 
Heads, Hands and Feet diſpoſed in an art- 


ful Series, make the Diſtance between St. 


Calbarine's Hand and the Madona's Head 


appear ſo diſtinct, that you would imagine 
it might be meaſured by the Touch. This 


Deluſion of the Eye, added to many other 


Graces of the Picture, makes it juſtly paſs 


for a Maſter- piece of Skill. 
Now, to finiſh our optic Compariſon, the 


Ancients appear to us through a long Series 


of Emperors, Kings, Archons, Conſuls, 
and many other Objects which greatly mag- 


nify them; but we ſee the Moderns as it 


were ſtanding alone, ſeparated, and left en- 
tirely to themſelves, like the Moon at the 


Meridian, Hence it is, that the Manner 
I 6 in 
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Why ſhould thoſe Objects, placed be- 
twixt us and the Moon, when at the Ho- 
rizon, ſaid the Marchioneſs, interrupting 
me, make us imagine her to be farther off 
from us, than when ſhe is at the Meridian? 
J ſhould think they would rather make her 
feem nearer, for in that Situation ſhe appears 
to touch them, and it ſeems probable ſhe 
ſhould appear at the ſame Diſtance from us, 
as the Objects themſelves; whereas, at a 
greater Altitude, we ſee her placed in the 
Sky, and conſequently judge her to be at a 
great Diſtance. 

We know, anſwered I, that the Moon 
in both Caſes is in the Heavens, or rather 
that the Heavens themſelves are an im- 
menſe Vault, to which our Imagination al- 
ways refers the heavenly Bodies; but the 
Sky itſelf ſeems much more diſtant from 
us at the Horizon, than-when we look di- 
rectly above our Heads, ſo that it appears 
to us as a compreſſed Vault. Between us 
and that Part of the Heavens, which 1s 
over our Heads, there is nothing to regu- 
late our Judgment of it's Diſtance, whereas 
at the Horizon the long Series of interme- 
diate Objects helps us to form the Diſtance, 
and make us judge it very great. Hence 

it 
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e- it comes to paſs, that Diſtances appear much 

o- greater upon a Plain than a Mountain; be- 

1g cauſe the Equality of the Plain lets us ſee 
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in which the Ancients buttoned their Coats, 
will be a Subject of Admiration to the 
Learned; whereas there will be only two or 
three Men of good Senſe to applaud any 
uſeful Invention of a Modern, who has 
the Misfortune to be born in the ſame Age 
with ourſelves, and not to be diſtinguiſhed 
by a Name with a Greek Termination: And 
this is the Way in which a great Part of 
thoſe, who value themſelves upon theirLearn- 
ing, think. Horace very finely ſatyrized this 
Folly, even in the Time of Auguſtus. So 
true is it, that a wrong Turn of thinking is 
the Growth of every Age. 

But would not the Chineſe, ſaid the Mar- 
chioneſs, be Gainers by the immenſe Di- 
ſtance between them and us? And may not 
a Million of Miles produce the ſame Effect, 
as many Succeſſions of Kings and Conſuls ? 
They are certainly no Loſers by it, an- 
ſwered I; but, however, thoſe very Per- 
ſons, who moft idolize this Nation (which, 
in the Midſt of Obſervators and Aſtrono- 
mers, could not produce a tolerable Alma- 
nack) agree, that we are ſuperior to them. 
This Confeſſion perhaps is the Effect of na- 
tional Self- love. The Chineſe form a Na- 
tion entirely ſeparated and different from 

us; 
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us; whereas the Ancients are as it were of 
the ſame Family with ourſelves, and we re- 
gard them as our Anceſtors and Superiors; 
and after all, ſome few ſorry thouſand Miles 
can never be equivalent to a Liſt of Ar- 
chons, or a Series of Conſular Faſti. In 
ſhort it is here, as in the Compoſitions of 
the Theatre, in which People ſuffer them- 
felves to be much more eafily deceived in 
what regards the Cuſtoms, the Modes of 
Thinking, and of Dreſs of the ancient 
Greeks and Romans, than in thoſe of the 
Turks or Fapeneſe. Another Inſtance, in 
which this Compariſon holds good between 
the Ancients and the Moon at the Horizon 
is, that ſhe appears the greater to us upon 
the Account of her being leſs reſplendent 
there, than when ſhe 1s at the Meridian. 
Thoſe Objects, which are the fartheſt off, 
are the leaſt illuminated. So that if two 
Objects are of an equal Size, the leaſt illu- 
minated will be thought the moſt diſtant, 
and conſequently the biggeſt. Hence Trees 
and Houſes appear greater to Travellers in 
the Twilight, than in full Day, the Sun 
. ſeems bigger when ſeen through a Cloud, 
and Objects muſt generally appear greater 
in England than they do in 1taly. 

The 
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The Sun, after the Death of Julius Ca- 
ſar, eontinued pale and languid for the Space 
of a Year, and, according to the Expreſſion 
of an elegant Poet, threatned that guilty 
Age with an eternal Night. If the Romans 
had dealt in Obſervations, I do not doubt 
but they would have informed us, that he 
appeared likewiſe bigger than ordinary. 

Objects then, ſaid ſhe, are magnified by 
the Miſts of Antiquity, many of thoſe great 
Philoſophers, whoſe Names now paſs for a 
Proverb, were perhaps no more in their own 
Time than the Regent of a College, or the 
Lector of a Univerſity. 

Thoſe, - anſwered I, who are the moſt 
devoted to them, are the moſt likely to fee 
them greatly magnified ; for (as the fineſt 
and moſt judicious Verſes in the World in- 
form us) Fools admire, but Men of Senſe 
appreve, and every thing appears magni- | 
fied to Dulneſs, as Objects do when ſeen 
through a Miſt. I ſhould not at all wonder, 
if ſome profound Admirer of the Greets 
ſhould prefer the Epicurean Explication of 
Viſion, to that of the Moderns, for this 


only Reaſon, that one is more ancient than 
the other. 


What 
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What Explication is this, ſaid the Mar- 
chioneſs, for I do not remember that you 


have mentioned it to me before ? 


It was the laſt I ſpoke of, anſwered I, 
when we were talking Yeſterday about the 
various Explications, which the Ancients 
have given of Sight. This ſuppoſes, that 
certain Shadows or Images fly off from Bo- 
dies, by whoſe Means we ee. 

Though this may ſeem reaſonable enough 
to ſome Perſons, yet there ariſes a great 


Difficulty to explain how it happens, that 


when we are in the Dark, we ſee Objects 
that are placed in the Light; but when we 
are in the Light, we cannot diſcern Objects 
placed in the Dark: Since, according to this 
Explication of the Epicureans in both Caſes, 
there are Shadows which fly off from the 
Objects, and raiſe in us the Senſation of 
Viſion. 

Lucretius calls a certain lucid and ſubtile 
Air to their Aſſiſtance, which, entering in- 
to the Eyes when they are in the Dark, diſ- 
engages them from the more thick and black 


Air that obſcured them, and by this Means 


opens a Paſſage to the Shadows, which 
from Objects placed in the Light — 
to the Eye. 

When 
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When Objects on the contrary are placed 
m the Dark, the thick black Air fills the 
Eyes, and by this Means denies a Paſlage 
to the Shadows, which are tranſmitted 
to the Eye from thoſe Objects. 

The Image of any Object, ſaid the Mar- 
chioneſs, cannot be drawn upon the Retina, 
unleſs there are Rays tranſmitted from the 
Object to the cryſtalline Humour, juſt as 
in the Camera Obſcura; an Object, in order 
to have it's Image painted upon the Paper, 
muſt tranfnfit Rays to the Lens: 

If then the Object be placed in the Light 
and we in the Dark, it's Image will be drawn 
upon the Retina, and we ſhall diſcern it; 
but if the Object be placed in the Dark, it 
cannot tranſmit any Rays to the cryſtalline 
Humour, there can be no Image drawn up- 
on the Retina, and conſequently the Object 
cannot appear to our Sight. 


But I do not ſee what Relation there is 


between the thick or ſubtile Air of Lycre- 
tius and theſe Images. 

It is true, anſwered IT, that this Air has 
nothing to do with the Image on which Vi- 
fion depends, but it has a great Relation to 
theſe Shadows on which depends the Ho- 
nour of the Lucretian Philoſophy, 
1 | And: 
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And what is there in the World that a 
Philoſopher, embarraſſed in the Explanation 
of a Phænomenon, does not lay hold on? 
But ſince you have ſo well explained this, 
I will venture to propoſe to you another, 
which you muſt often have obſerved ; it is, 
that in going from a very light Place to one 
which is much leſs ſo, and may even be 


called dark when compared with the other, 
the Objects in this Place are at firſt not at 


all diſcernable, but by Degrees they begin 
to appear, and after ſome time are ſeen very 
diſtinctly. 

This often occaſions great Miſtakes in 
Society, which are very ſoon found out 
and repented of. Any one, for Inſtance, 
going into the Chamber of a Lady, who, 
either becauſe ſhe is indiſpoſed, or fancies 
herſelf to be ſo, likes to fit in the Dark, 
may take one Perſon for another, and a 
fine Compliment be wrong addreſſed, and 
the Error afterwards appear to the great 


Confuſion of the Perſon who had been at 


ſo great an Expence of Wit in forming it. 
This Phænomenon, ſaid the Marchioneſs 

ſmiling, has very great and important Conſe- 

quences, and merits the utmoſt Attention. 


But 
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Bat I maſt confeſs it appears to me a lit. 
tle more perplexed than the firſt, and I do 
not know how many Degrees of Subtilty in 
the Air Lucretius would require to explain 
it by. | 
\ Yet the Explication of this Phænomenon, 
anſwered I, depends intirely upon a thing 
which you muſt very often have obſerved 
with the utmoſt Diligence. Have you ne- 
ver remarked, that there are no Eyes, not 
even your own, but appear much finer by 
Night than in the Day ? 

I agree to this, ſaid the Marchioneſs, that 
we may not ſpoil our Obſervations by Com- 
pliments; but does not it proceed from 
.hence, that the Night does not ſhow the 
Defects of the Face fo much as the Day, 
and therefore the Eyes too muſt be Gainers? 

The true Reaſon of this Phenomenon, 
anſwered I, is, that in the Dark the Pupil 
is more open and dilated, which makes the 
Eyes look blacker and brighter in the Night 
than in the Day, when the Pupil is more 
contracted. 

How many Eyes have triumphed in the 
Evening and gained Conqueſts, which they 
loſt the very next Morning at the approach 

of the Sun! The Pupt 1 is contracted in very 
| light 
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light Places, in order that it may not admit 
too great a Quantity of Rays, which would 
only ſerve to do it hurt. 

On the contrary it is dilated in the Dark, 


enough to admit ſuch a Quantity of Rays 
as are ſufficient to excite Viſion. 


The Reaſon, perhaps, why ſome Ani- 
mals never creep out of their Holes till 
Evening is, becauſe they are not able to 


contract their Pupil ſo much as is neceſſary 


to hinder the Light of the Sun from in- 
juring their Eyes. 

When we go therefore from a light Place, 
to one which may comparatively be called 


dark, the Pupil, being at firſt very much 


contracted, does not admit into the Eye 
ſuch a Quantity of Rays as is neceſſary to 
raiſe the Idea of Viſion. 


The Pupil afterwards begins to dilate it- 
ſelf, and we begin to ſee: And as this Di- 
latation is made by degrees, ſo we diſcern 
the Objects by degrees ſtill clearer and 
clearer, till at laſt, when the Pupil deſiſts 
from dilating itſelf at a certain Point, we 
afterwards continue to diſcern the Objects 
with the ſame Degree of Clearneſs. 

You have not given me the leaſt Time to 
think on this, ſaid ſhe z who can tell whe- 

ther 
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ther I might not have found out this Ex. 
plication, which now at leaſt does not appear K 


at all difficult to me ? J 
It is ſufficient for you, Madam, faid , | 
to have explained one Phænomenon, and 5 
ſeen the Difficulty of another. b 


A very great Exploit truly, ſaid the f 
Marchioneſs with ſome Emotion, to ſee 
Difficulties and not be able to reſolve them. * 
It is a very great Honour indeed for a 
General to beſiege a Town and not take it. 

No, faid I, but it is ſometimes an Honour 
for him not to undertake the Siege at all. 

The firſt Step to Wiſdom is, to ceaſe 
from Folly, and the firſt Point of Learning, 

not to be too arrogant, but perceive our 
own Weakneſs. This you own indeed is a 
Point of Modeſty very little practiſed by 
thoſe Gentlemen, who, with the Vulgar, 
gain the Reputation of Philoſophers, mere- 
ly by their Declaiming in Aſſemblies and 
Coffee-Houſes againſt the ancient Philoſo- 
ht: phy, which they knew nothing of but the 
1 Name, ſtigmatizing thoſe who profeſs it 
with the Title of Ergotiſts, and having read 
perhaps ſome Preface or Literary Journal. 
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Such Sort of Perſons never doubt of their 


Knowledge, but explain and paſs a deciſive 


Judgment upon every thing. 

Blind Fools! who preſume to walk about 
a Parterre as boldly as Folks that can ſee, 
but the firſt Canal they come to their Foot 
ſlips and in they tumble. 

There is an Obſervation, which the more 
it is examined the truer it will appear, that 
nothing in the World is fo difficult to be 
met with as common Senſe. 

I perceive, ſaid the Marchioneſs with a 
Smile, that I have ſome Right to call my- 
ſelf a Philoſopher, for I have my Head full 
of Vortices; by the mere Preſſure of 
Globules of the ſecond Element, I can form 
Light, and Colours by their Rotation. I have 
renounced the moſt agreeable Qualities, and 
retain nothing but a little Extenſion and in- 
finitely ſmall Quantities. I am not certain 


whether the World appears the fame to all 


Eyes: J explain one Phænomenon, and ſee 
the Difficulty at leaſt of another; I think I 
have Contempt enough for the ancient Phi- 
loſophy; and, after all this, I hope it will 
not be ſaid I am not wiſer than I was. 

Do I want any thing elſe to make me a 
complete Philoſopher? 


Tes, 
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Yes, Madam, anſwered I, perhaps you 

ſhould have a little leſs Beauty, or make a 

better Uſe of it. | 

But you do not perceive, that the Philo- 
ſophy you are ſo fond of needs a Refor- 

mation, and I wiſh this Reformation may 

be the laſt. 


What, ſaid ſhe with ſome Emotion, will 


you tell me that Viſion is not performed in 
the Manner you have hitherto explained it? 
This is plainly betraying me and affirming, 
upon your Word, what afterwards appears 
not to be true. 

No, no, Madam, anſwered I, be not 
uneaſy, I am not of a Character to propoſe 
to you Things differently from what they 
are: Viſion ſhall remain untouched ; that 


Abjuration which you have generouſly made 


of the Roſes and Lilies in your Checks, ſhall 


ſtand good and be ratified in Form. The 


Doubts you are under, concerning the dif- 


ferent Appearance of Objects, in different 


Perſons, ſhall ſtil} continue to be reaſonable; 


and your preferring the Moderns to the An- 


cients ſhall ill be compatible, and remain 
as 'tis founded, on the very beſt of Reaſons. 


The Reformation I ſpoke of will affect no- 


1 but the Globules of Light, and the 


1 Manner 


— 
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Manner in which they excite in us, the Sen- 


* ſation of Colours. You may hereafter, if 

| you pleaſe, regard the Syſtem of Vortices, 
lo- as one of the fineſt and moſt entertaining 
or- philoſophical Poems in the World, which 
ay is the Idea under which I at firſt propoſed 


it to you. 
vill This is abſolutely diſconcerting my Ideas, 
in ſaid the Marchioneſs: I would willingly look 
it? upon this Syſtem) as ſomething more than a 
g Fable, were it ever ſo fine a one. I can't 


Irs think of changing any Thing in the Glo- 
bules of Light, which, with ſo very little 
of Trouble, ſupplied me with the moſt agree- 


fe able Colours: If I once quit theſe, who 
ey knows how much Pains, and how great an 
at Apparatus it will coſt me after this, to 
de make even a ſorry. half Tintos ? | 
all It will coſt you no more, anſwered I, 


he than it did with your Globules. This Re- 
if- formation was produced by Father Male- 


nt Branche, one of the greateſt and moſt il- 
ez luſtrious Carigſians that ever appeared in 
| the World. The Authority of ſo great a 


Name may let you ſee how very neceſſary 


n 
L | this Reformation Was; and you may, more- 
. over, be ſure that the Simplicity which has 
always formed the Delight of this Sect, 

. can't 
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can't fail here: This Simplicity is an Idol 
to which they ſacrifice every Thing, even 
Truth itſelf; ſometimes that Truth which 
an Ancient called, a Citizen of Heaven and 
a Companion of the Gods. But before 1 
proceed to this Reformation, *twill be pro- 
per to lay before you the great Difficulties 
which muſt make you forever renounce your 
Globules. This Syſtem, like Hercules in 
the Fable, had very great Difficulties to en- 
counter with from it's very Birth; but per- 
haps it did not overcome them with equal 
Honour. Some objected, and with great 
Reaſon, that according to thoſe Laws, aſ- 
ſigned to the Vortices, by their Inventor 
himſelf, as the Stars are not compoſed of 
the ſubtile Matter, but of that of the third 
Element, inſtead of being luminous, they 
would be covered with an opaque Cruſt; 
and even if they were luminous, the con- 
trary and equal Preſſure of the Vortices 
would not ſuffer us to ſee them. However 
weighty theſe Objections might be, they 
would not be able to ſhake the Faith of the 
ſteady Cartefans. But this, which I am now 
going to mention, appears an indiſſoluble 
Gordian Knot, even to the moſt zealous 
and ardent among them: Lou have this 
1 formi- 
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formidable Enemy of the Carteſian Philoſo- 
phy, in your own Houſe, nay, in the very 
Gallery where we are, and you don't per- 
ceive it. This painted Wall is an Adver- 
ſary that makes War againſt the Syſtem that 
you are fond of. 

Deliver me from this Perplexity I entreat 
you, ſaid the Marchioneſs, or I ſhall eraſe 


the Picture. You have a Mind to make me 
quarrel with my own Houſe for preſenting 


me with ſuch deteſtable Objects. 

No, Madam, anſwered I, ſmiling, that 
is not my Intention: I would rather have 
you perſuaded that every Corner of it is, 
ſince Yeſterday, become philoſophical. Let 
us fix upon one Point in the Air, to which 


your Eye and mine may be equally directed, 


while we are both looking, at the ſame 
Time, upon different Parts and different 
Colours of this Wall. Do you, for In- 
ſtance, place yourſelf at this Pilaſter and 
look upon the Red on the Veſture of Acbil- 
les: J will ſtand at the Window and look 
upon the Blue of the Sea; ſo that while 
you are looking at the Red and I at the Blue, 
our Eyes may each be directed to the ſame 
Point of Air. It is certain that two Rays 
will paſs through this Point, one from the 

Vol. I. K Robe 
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Robe of Achilles, and the other from the 
Sea. Theſe Rays, you know, are nothing 
but two Series or Strings of Globules, im- 
mediately touching each other; the one con- 
tinued from the Robe of Achilles to your 
Eye, the other from the Sea to mine. Theſe 
two Strings of Globules interſect each other 
in that Point, which we have fixed in the 
Air, and conſequently in this Point, there 
will be one Globule common to both Strings. 
Do you underſtand all this? 
Yes too well, ſaid ſhe, and I begin al- 
ready to tremble. 
In order for theſe Globules to excite Viſion 
in us, anſwered I, the Preſſure of thoſe, 
contained in that String which comes from 
the Robe of Achilles, muſt be continued 
from thence to your Eye; and the Preſ- 
ſure of thoſe, contained in that String which 
comes from the Sea, muſt, from thence, be 
continued to mine. Now that Globule 
which happens to be in the Point of Air 
where the two Strings interſect, and which 
is common to each of them, muſt, at the 
ſame Time, preſs towards your Eye and 
mine; which is utterly impoſlible if the 
Globule be hard, as Des Cartes ſuppoſes it to 
be; becauſe the cloſe Union of the Parts of 
ſuch 
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ſuch a Body can never ſuffer it to preſs, at 
the ſame Time, towards two different 
Sides. But this is not all. 

And yet this is ſufficient, ſaid the Marchi- 
oneſs, to demoliſh my Globules. | 

The very ſame Globule, faid I, as hard 
as *tis, muſt have, at the ſame Time, two 
different Rotations, one to excite in you the 
Idea of a red Colour, which is communi- 
cated to the whole String that comes from 
the Robe of Achilles to your Eye; and the 
other to excite in me the Idea of an azure 
Colour, communicated to. the whole String 
that comes from the Sea to my Eye. But 


the Difficulty will be ſtill greater if we ſup- 


poſe other Spectators to be placed in this 


Gallery, who all direct their Eyes to the 
ſame Point in the Air as we have fixed up- 


on, and other Rays to paſs through this 
Point, ſome of which ſhould convey the 


Golden Colour of Achilles's Hair, that Mi- 


nerva lays hold on in order to calm his de- 
ſtructive and impetuous Rage; others the 
Green of this Meadow, and the innumera- 
ble other Colours which variegate the Pic- 


ture. Lou ſee then, that ſuppoſing your 


Globules ſuch as Des Cartes has made them, 
K 2 or it 
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it would be impoſſible for us to ſee what we 
really do ſee. 

I underſtand this but too well, anſwered 
ſhe; but I beſeech you, for the Love of 
Philoſophy, never mention - theſe Globules 
to me again. I am reſolved to think no 
more of them, ſince they have ſo ſhame- 
fully yielded 'to the very firſt Difficulty : 
They ſeem to reſemble thoſe unexperienced 
Lovers, who, at their firſt Repulſe, think 
of a Retreat. But pray let me ſee what 
your reformed Carigian, Malebranche, ſub- 
ſtitutes in their Place; for I am perſuaded 
he will be able to make a better Reſiſtance. 

Malebranche, anſwered I, entirely rejects 
| theſe ſohd Globules, which you have for- 
bid me to mention, and ſubſtitutes in their 
Place, certain exceeding ſmall and fluid 
Vortices, 'compoſed of an ethereal and very 
ſubtile Matter, which fills all the great Vor- 
tices, as the great Vortices which are the 
Seats of Stars and Light do the Univerſe. 
[Theſe little Vortices, by that Power which 
they have of dilating themſelves, keep a 
mutual Equilibrium in their reſpective Vor- 
tices, juſt as the great Vortices do in the 
Univerſe. In this Syſtem of Malebranche, 
Light is Wig but the Undulation or Vi- 


bration 
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bration of the Vortices, occaſioned by the 
Vibration of the luminous Body, which is 
always repelled in the ſame Moment that 
it impels, and the greater or leſs Force of 
the Light depends upon the greater or leſs 
Force of theſe Vibrations, juſt as Colour de- 
pends on their greater or leſs Velocity. For 
Inſtance, if theſe Vortices ſhould raiſe fifty 
Vibrations upon the optic Nerve or the Re- 
tina, in any determinate Space of Time, it 
would excite in us the Idea of a certain Co- 
lour; if in the ſame Time there ſhould be a 
greater or leſs Number of Vibrations raiſed, 
we ſhould have the Senſation of a different 
Colour. Malebranche ingenuouſly confeſſes 
however, that he was not able to aſſign what 
determinate Degrees of Quickneſs were ne- 
ceſſary to form different Colours in particu- 
lar. A Confeſſion ſo much the more in- 
genuous as tis extraordinary in a Philoſo- 
her. | 
: This Syſtem of Light and Colours has a 
very great Affinity with that of Sound, with 
this Difference only, that Air is the Vehicle 
or Channel of the one, and the ethereal 
Matter of the minute Vortices, compoſed of 
that Matter, the Channel of the other. The 
Vibrations which a ſonorous Body, when tis 
: K 3 ſtruck, 
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ſtruck, raiſes in the Air, and from thence, 
in the auditory Nerve, excite in us the Idea 
of Sound. In the fame Manner, the Vi- 
brations which a luminous Body raiſes in the 
ethereal Matter, and from thence in the 
optic Nerve, excite in us the Idea of Light ; 
ſo that if the Air be entirely excluded from 
any Place (which may be done by the Help 
of a certain Machine called an Air Pump) 
a ſonorous Body put into that Place would 
not be heard to found. In the ſame Man- 
ner, if it were poſſible to exclude the ethe- 
real Matter from any Place a luminous Bo- 
dy put into that Place, would not appear 
reſplendent. The greater or leſs Force of 
the Vibrations on the Air, or the auditory 
Nerve, produces a greater or leſs Intenſe- 
neſs of Sound. In the fame Manner, the 
greater or leſs Force of the Vibrations in 
the ethereal Matter, or in the optic Nerve, 
produces a greater or leſs Intenſeneſs of 
Light. The different Velocity of the Vi- 
brations on the Air, or the auditory Nerve, 
produces the Difference of Tone, ſuch as 
Baſs, Treble, and their ſeveral Degrees: 
So after the ſame Manner the different Ve- 
Jocity of Vibration, raiſed in the ethereal 
Matter, or the optic Nerve, produce differ- 
ent. 
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ent Colours, as Red, Yellow, and the like, 
which may be conſidered as Tones of Light. 

I don't believe, ſaid the Marchioneſs, 
that even our Preachers ever carried a Si- 
militude farther than this. 

It may be carried ſtill farther, anſwered I. 
As various and different Vibrations croſs and 
interſe& without deſtroying, or rather with- 
out giving each other the leaſt Interruption, 
which we every Day ſee in Concerts of 
Muſic, where the Vibrations of the Strings 
of a Violin don't interrupt thoſe of any 
other Inſtrument; ſo the different Vibra- 
tions which flow to our Eye from different 
Colours, don't interrupt each other not- 
withſtanding they touch and interſect. The 
Fluidity - of theſe Vortices gives them a 
Power of tranſmitting their Vibrations, af 
different Colours, to various Parts, which 
the Solidity of the Globules would not ſuf- 
fer them to do, in the ſame Manner as 
the Fluidity of the Air does the different 
Sounds in a Concert of Muſic. The Ex- 
plication of this ſeems ſo very difficult to 
Malebranche, that he affirmed, a Syſtem 
capable of effecting it muſt be conform- 
able to Truth. 
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Sound and Light, replied the Marchi- 
oneſs, appear to be as faithfully copied from 
each other, as Nature was by the Paintings 
of Apelles, which were ſo very accurately 
done, that an Aſtrologer could predict the 
future Fortune of the Perſons whom they 
_ repreſented. 

I have not yet finiſhed the Compariſon, 
anſwered I. An Object placed between two 
Looking-Glaſſes, over-againſt each other, 
will be greatly multiplied. 

One Candle is changed into a thouſand, 
and brings to Mind the celebrated annual 
Feaſt of the Illumination of Candles among 

the Egyptians; from which, ſome imagine 
the Chineſe to have borrowed the Feaſt of 
Lanthorns. And does not the famous Echo 
of the Caſtle of la Simonetta, not far from 
Milan, produce: the very ſame Effect upon 
Sound? The Report of a Piſtol in this 
Place is repeated more than forty Times; 
and a fingle Inſtrument of Muſie forms a 
Fulneſs of Sound ſuperior to that of the 
moſt numerous Concert. Two great Wings 
Wl of a Building, oppoſite to each other, with 
Windows, which are all falſe except one, 
i: and formed with a Matter yery proper to 
in throw back the Vibrations, reflect and mul- 
tiply 
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tiply the Sound juſt as the two Glaſſes do 
the Candle. The great Lord Bacon, the 
Harbinger of true Philoſophy, has, among 
innumerable other curious Things, pro- 
poſed the Examination of this Affinity, be- 
twixt Light and Sound, to the Confidera- 
tion of Naturaliſts. Perhaps he could not 
have wiſhed to find a more cloſe Union be- 
twixt them, than what the Syſtem of Male- 
Branche diſcovers : But he adviſed too that 
Philoſophers ſhould carefully examine in 
what Points they might diſagree ; and the 
greateſt Difference betwixt them is, (as I 
firſt told you) that the Channel of Sound is 
the Air, and that of Light the ethereal 
Matter. Hence it follows, that Sound muſt 
be propagated from a ſonorous Body in 
Time; for the Spaces and Interſtices be- 
tween the Particles of Air, make it abſo- 


lutely neceſſary that there ſhould be ſome 
little Time before the Motion can be com- 


municated from one Particle to another. 
Light, on the contrary, muſt be propagated 


in an Inſtant, or an exceeding little Space 


of Time, becauſe there are no Spaces be- 
twixt the Vortices or ethereal Matter, ſince 
the whole Univerſe is every where filled with 
them. Light and Sound have the ſame 

| Reſemblance 
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Reſemblance to each other as, the Nereids 
engraved by Vulcan upon the Silver Gates 
of the Sun's Palace, in Ovid's Metamorpho- 
ſes. Their Features are not exactly the ſame, 
but ſo extremely like, that *tis very eaſy to 
perceive they are Siſters. 


Tho? various Features did the Siſters grace 
A Siſter's Likeneſs was in every Face. 


Let us then become reformed Carteſſans, 
ſaid the Marchioneſs, by accepting a Re- 
formation, which not only explains all that 
the Globules did, but ſomething more, and 
of much greater Importance, which they 
were not able to explain, Let us adopt 
Malebranche's Syſtem of Light and Sound, 
theſe two new Brothers in Natural Philo- 
ſophy. 
I do not abſolutely deſpair, anſwered I, 
but the Harpſicord of Colours and the Mu- 
ſic of the Eyes, which gives ſtill a greater 
Confirmation to this new Alliance, may, in 
Time, meet with a favourable Reception 
from you. 

What do you mean, replied the Marchi- 
oneſs, by this new invented Mufic and 


Harpſicorc © ? Have you a Mind to ridicule 
the 


e 


- 
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the philoſophical Similitude you have been 
entertaining me with ? 

I ſhould be very ſorry, anſwered 1, to 
have any Temptation to ridicule what you 
have ſadopted inſtead of your Globules. 

This Harpſicord is, indeed, a new Inven- 


tion, but is not, therefore the leſs true or 


real, Upon moving the Keys of this In- 


ftrument, inſtead of hearing Sounds you 


will fee Colours and half Tintos appear, 
which will produce the fame Harmony as 
Sounds do. The Sonatas of Rameaux or 
Corelli, will give you the ſame Pleaſure to 


the Eyes, when ſeen upon this philoſophi- 
cal Harpficord, as they do to the Ear, when 
they are played upon- the common Sort. 


The Concords of a Piece of Purple and 
Scarlet will raiſe the Paſſions of Love, Pity, 
Courage or Anger in our Souls: This ſur- 
prifing Inſtrument is now making beyond 
the Mountains, and you may, for the fu- 


ture, expect your Silks and Ribbons in 


Mufic. The tranfient Pleaſures of the Ear 


will be fixed in the Eye; you may conti- | 


nually enjoy the fine Airs of Farinelli wove 
in a Piece of Tapeſtry. 

The Inventor, anſwered ſhe, ky 
took the firſt Idea of this from the Dreſs 
of 


PPP 
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of a Harlequin. However we are greatly 
obliged to him, for we ſhall have no Occa - 
ſion to embarraſs ourſelves for the future in 
adjuſting the Colours of our Clothes. We 
need only conſult the Thirds and Octaves 
of this Harpſicord, and we ſhall be ſure 
never to make any Diſcord in the Shading. 

The Painters, anſwered I, may find Re- 
lief in their Indiſpoſitions from this new in- 
vented Muſic of Colours, as Singers and 
Muſicians are ſaid to do from that of 
Sounds. | 

Why will you reſtrain the Effects of fo 
fingular a Thing, ſaid ſhe, to the Painters 
only ? It will help Phyſicians to increaſe 
their Preſcriptions and prolong their Con- 
fultations. 

Phyſicians, anſwered I, muſt a& with re- 
gard to their Patients, as Muſicians do with 
weak Voices; and as thoſe are careful not 
to diſcourage their Scholars with difficult 
Notes, ſo theſe in certain Diſtempers, as 
the Bite of a Tarantula, which can be cured 
only by Pleaſure, muſt take Care not to 
preſcribe any Colours for which the Patient 
has an Averſion. But we muſt leave the 
Phyſicians to divert their Patients in this new 
Method as 328 judge proper. This new 
Inſtrument 
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Inſtrument will help to give us a Proof of 
the Juſtneſs of that fine Compariſon made 
by an elegant Poet between the gradual lan- 
guiſhing and dying Sounds in the Voice of 
= tuneful Orpheus, and the inſenſible Fa- 

ing and Vaniſhing of the Colours in the 


Rainbow. 


Who knows, replied the Marchioneſs, 
but we may ſome time or other form a Din- 


ner by the Aſſiſtance of a Harpficord, and 


find Harmony in a Fricaſly ? 


After this Diſcourſe, as we were taking 
the Air in the Garden, the Marchioneſs ſud- 
denly cried out, — What ſhall we do? I ſee 
a neighbouring Gentleman coming towards 
us, who, in every Viſit he makes, does me 


the Favour to repeat Sonnets by the Hun- 


dred, and yet always finds Time for ſome 
Ode. How fhall we diſengage ourſelves 
from his troubleſom Company? Will there 
be no Vortex ſo merciful as to ſnateh him 
away with itſelf, and remove him from our 
Syſtem? 

For want of a Vortex, anſwered I, we 
will ſerve him as I once did a Mathemati- 


cian, who happens to be very talkative, 


a Fault which thoſe Sort of People are ſel- 
dom guilty of. When you are walking 
with 
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with a Friend, and diſcourſing about the 
Country of Muli Kan, or ſome ſuch Trifle, 
he will entertain you with the moſt abſtruſe 
Points in Geometry. He aſſaulted me one 
Day as I was walking with ſome Company 
in a Garden, and we preſently found by his 
Air that he was preparing to torment us 
with his Demonſtrations and Corollaries. I 
and the others which were with me began 
to talk of Poetry, and repeat Verſes (a 
Language to which he was an utter Stran- 
'ger) without ſuffering him once to open his 
Mouth. By this Means we compaſſed one 
of the moſt difficult Enterprizes, that of 
tiring the moſt tireſom Perſon in the World. 
Now we need only continue our Diſcourſe 
upon Philoſophy, and I will engage your 
Sonnetteer will ſuffer the ſame Puniſhment 
as my Mathematician. Thus we agreed, 
and thus acted. After the firſt Compliments 
were over, the Poet, who knew nothing 
of our Scheme, took occaſion to inform us, 
that the Muſes had for a long Time uſed 
him ill, and that he was reſolyed to re- 
nounce them for ever. 

After we had civilly contradictedè him, 
he anſwered, that he was ready to prove 
his Aſſertion by a few Sonnets which he 

| had 
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had lately made, and which would ſhew us 
how very little he was in their Favour. 

If they are really ſo perverſe, ſaid the 
Marchioneſs, taking him at his Word, you 
muſt intirely abandon, and never think of 
them again. We have juſt been diſcourſing 
on Philoſophy and Optics, *twill be taking 
an effectual Revenge if you enter into our 
Converſation, which is ſo very different from 
Poetry. He excuſed himſelf by faying, 
that he had not a Capacity for ſuch ſublime 
Subjects, and though it was neceſſary ſome- 
times to ſhew a little Reſentment, he muſt 
take Care not to affront the Muſes too much. 
He obſerved that a little Poetry would alle- 
viate the Severity of our philoſophical Diſ- 


_ courſes, and alledged the Example and Au- 


thority of Plato, who did not think it be- 
neath him to write Love Verſes to Agatis, 
and engrave the three Graces on the Citadel 
at Athens, with the fame Hand with which 
he had wrote the Inſtitutions of his Re- 
public and the Timeus, and in this Manner 
divided his Time between Philoſophy and 
the Arts of Apollo. But all theſe Argu- 


ments could not prevail on us to let him 


repeat his Sonnets, which was the chief 
Deſign 


2 
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Deſign both of his Viſits and all that Eru- 
dition which he had laviſhed upon us. 

The Marchioneſs aſked me ſeveral Que- 
ſtions, which our Poet did not think at all 
a propos. Among the reſt, ſhe was very 
anxious to know whether ſhe might rely 
on Malebrancbe's Syſtem of Light: and Co- 
tours; for the Fate of the Globules made 
her fear every Thing, and her Suſpicions 
vyere terribly e by this new * 
ſicord. 

I anſwered, FER ſuch was the Condition 
of all human Things, that nothing muſt 
hope for a long Duration here below, a 
Truth which our Gentleman could evince 
by many fine Verſes of the beſt Poets, and 
perhaps by ſome of his own. I added, that 
I was extremely pleaſed to find the Ex- 
ample of the Globules had warned her not 
to place too much Confidence in the Re- 
formatior of Father Malebranthe ; but that 
the moſt fatal Blow to this Opinion was, 
the being obliged to forſake it upon the 
Account of that very Analogy and Cor- 
reſpondence betwixt Light and Sound, which 
at firſt ſeemed to give it ſo much Luſtre. 

This Analogy, continued iI, fails in one 
of the Parts, and in that Part where it was 

I moſt 
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moſt wanted. And this Circumſtance is ſuf- 
ficient to overthrow Malebranche's reformed 
Syſtem. All thoſe fine Reſemblances, which 
you obſerved with ſo much Admiration, 
can't ſave it from Deſtruction. If an un- 
dulating Motion happens to meet with any 
Obſtacle in it's Way, this does not ſtop it's 
Progreſs, for it bends on all Sides, and con- 


tinues to propagate itſelf in Spite of the 
Obſtacle that oppoſes it. A very familiar 


Example will make you underſtand what I 
mean. If we were at the Bottom of this 
Hill, and ſome Perſon on the oppoſite Side 
of it ſhould ſound a French-Horn to proclaim 
the Deſtruction of ſome innocent Tenant 
of the Woods, whoſe only Fault is the 
Pleaſure we find in deſtroying him by the 
Help of our Reaſon and Contrivance, we 
ſhould hear this Sound, notwithſtanding the 
whole Hill is placed betwixt the Horn and 
our Ear. The Reaſon of this is, becauſe 
the Undulations, raiſed in the Air by the 
French-Horn, don't top their Progreſs when 
they meet with the Hill, but giving way on 
every Side, and bending all round it, com- 
municate the like Vibrations to the oppoſite 
Air. After the ſame Manner, if you throw 
a little Stone into this Baſon, the Undula- 

Yor, I. L tions 
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tions ſormed in the Water will not ſtop 
when they meet with the Pipe, but giving 
way all round it, will communicate them- 
ſelves indifferently to all the Water, and 
thus the Effects of it will be diſcovered in 
the whole Baſon. 

Lou ſee then, that if Light were nothing 
but an Undulation of the ethereal Matter 
communicated to it by the Vibrations of the 

lucid Body, no interpoſed Body could ever 
_ deprive us of the Light of the Sun, or any 
other luminous Object; or, in other Words, 
we ſhould never have any Shadow, which 
(eſpecially in this Seaſon) would be a terri- 
ble Inconvenience brought upon us by Male- 
branches Syſtem, The Preſſure of Des 
Cartes Globules could give us no Aſſiſtance 
in this Caſe. | 

Thus Sir Laac Newton, the avowed E- 


nemy to imaginary Syſtems, and to whom 
vyou are indebted for the true Idea of Philoſo- 


phy, has at one Blow lopped off the two 
principal Heads of the reviving Cartgſian 
Hydra. 

Though the Marchioneſs perceived the 
Force of this Argument, ſhe did not ſeem 
greatly diſpleaſed with it. As ſhe had re- 
nounced the Globules, ſhe eaſily gave up the 


Vortices; 


US ww 
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Vortices; but our Sonnetteer was not quite 
ſo well ſatisfied. As he could find no Op- 
portunity of diſcharging his poetic Fury, 
he was obliged to go ſome where elſe to 
find an Audience to a Satire, which it is 


very probable he had begun to compoſe a- 


gainſt Philoſophy. 


The End of the FIRST VOLUME. 


